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1.0 Executive Summary 

 Introduction 

This Environmental Assessment (EA) has been prepared to evaluate the potential environmental impacts 

from the proposed launch of the Boeing Commercial Crew Transportation System (CCTS) Starliner 

spacecraft, utilizing the United Launch Alliance’s (ULA) Atlas V rocket, from the Cape Canaveral Air 

Force Station (CCAFS) in Florida and landing and recovery of the Starliner crew module (CM) at two sites 

on the U.S. Army’s White Sands Missile Range (WSMR) in New Mexico. Boeing is developing the 

Starliner to ferry astronauts to and from the International Space Station (ISS) as part of the National 

Aeronautics and Space Administration (NASA) funded Commercial Crew Development (CCDev) 

initiative. Three additional landing sites would be provided by Edwards Air Force Base in California, Ft. 

Huachuca’s Willcox Playa in Arizona, and Dugway Proving Grounds in Utah. Other landing sites were 

evaluated but failed to meet one or more of the criteria required for a landing site.  

The Commercial Space Launch Act of 1984, as amended and re-codified at 51 U.S.C. 50901 - 50923 (the 

Act), authorizes the Department of Transportation and, through delegations, the Federal Aviation 

Administration's (FAA's) Office of Commercial Space Transportation, to oversee, authorize, and regulate 

both launches and reentries of launch and reentry vehicles, and the operation of launch and reentry sites 

when carried out by U.S. citizens or within the United States. The Act directs the FAA to exercise this 

responsibility consistent with public health and safety, safety of property, and the national security and 

foreign policy interests of the United States. The Act also directs the FAA to encourage, facilitate, and 

promote commercial space launches and reentries by the private sector, including those involving space 

flight participants. NASA is acting as the lead agency for this EA, with the Federal Aviation Administration 

(FAA) and the Department of Defense (DoD) Army Branch acting as cooperating agencies. The first two 

test missions of the Starliner spacecraft would be under oversight of NASA. For follow-on operational 

missions, ULA intends to request an FAA-issued launch license to support Atlas V launches of the Starliner 

from CCAFS.  In addition, Boeing intends to request an FAA-issued reentry license to support Starliner 

spacecraft landings at WSMR. 

This EA has been prepared in compliance with the following: 

 National Environmental Policy Act (NEPA) of 1969, as amended (42 U.S.C. §§ 4321-4370d) 

 The National Historic Preservation Act (NHPA) of 1966, as amended (16 U.S.C. Section 470) 

 The Council on Environmental Quality (CEQ) NEPA implementing regulations (40 Code of 

Federal Regulations (CFR) Parts 1500 to 1508) 

 The Procedures of Implementation of NEPA for the National Aeronautics and Space 

Administration (NASA) (Title 14, CFR, part 1216 subparts 1216.1 and 1216.3) 

 The NASA Procedural Requirement (NPR) for Implementing NEPA and Executive Order (EO) 

12114 (NPR 8580.1). 

 Federal Aviation Administration (FAA) Order 1050.1F , Environmental Impacts: Policies and 

Procedures 

 CFR Title 32, Part 651 Environmental Analysis of Army Actions.  

 CFR Title 32, Part 989, Air Force Environmental Impact Analysis Process (EIAP) 
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The EA assesses impacts of the proposed action, discusses alternatives, and provides this information to 

the decision maker to make an informed decision on whether to proceed or not to proceed with the proposed 

action. NEPA requires the preparation of an EA for Federal actions that do not qualify for a Categorical 

Exclusion and may not require an Environmental Impact Statement (EIS). A Finding of No Significant 

Impact (FONSI) would be issued by the agencies if this EA determines that the environmental effects of 

the proposed action are not significant. A Notice of Intent to prepare an EIS would be published if this 

action appears to have significant impact. 

The following NEPA documents analyze the potential environmental consequences of launching the 

Starliner atop the Atlas V rocket from Launch Complex (LC) 41 at CCAFS. These contain the affected 

environments and environmental impacts for the ULA Atlas V rocket operations at CCAFS. Only those 

impacts unique to the integration of the Starliner are included in this EA.  

 Final Environmental Impact Statement for the Evolved Expendable Launch Vehicle Program (April 

1998) 

 Final Supplemental Environmental Impact Statement for the Evolved Expendable Launch Vehicle 

Program (March 2000) 

A number of related environmental documents have been prepared and approved that address activities 

performed at WSMR. These documents contain information about the affected environment that was used 

in the preparation of this EA. These documents also contain information about on-ongoing activities 

performed by the Army and a general discussion of the affected environments present. These documents 

include:  

 Final Environmental Impact Statement for Development and Implementation of Range-Wide 

Mission and Major Capabilities at White Sands Missile Range, New Mexico, U.S. Army, 2009 

 Integrated Natural and Cultural Resources Management Plan and Environmental Assessment, U.S 

Army, 2015 

 Final Environmental Assessment Joint Urban Test Capability White Sands Missile Range, New 

Mexico, U.S. Army, 2013 

 Commercial Crew Transportation System (CCTS) Pad Abort Test, U.S. Army White Sands Missile 

Range Environmental Assessment, DCC1-00755-01, Revision A, the Boeing Company, 2014 

Throughout this document, the acronym “WSMR” refers to the entire White Sands Missile Range. 

“WSMR-649” is used when referring to just the northern landing site.  

This EA only covers the landing and recovery operations for the Starliner spacecraft planned landings at 

the two WSMR sites. Separate EA’s are being developed for the other three landing sites. 

 Background 

NASA’s CCDev initiative is working with the American aerospace industry as companies develop and 

operate a new generation of spacecraft and launch systems capable of carrying crews to low-Earth orbit and 

the ISS. Boeing is one of the companies developing this capability via its CCTS Starliner spacecraft. 

Commercial transportation to and from the ISS would provide expanded utility, additional research time 

and broader opportunities of discovery on the orbiting laboratory. The ISS is critical for NASA to 
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understand and overcome the challenges of long-duration spaceflight necessary for the journey to Mars. By 

encouraging industry to provide human transportation services to and from low-Earth orbit, NASA can 

expand its focus on building spacecraft and rockets for deep space missions. 

Boeing will build, integrate, test and service the Starliner in the Commercial Crew and Cargo Processing 

Facility (C3PF) at Kennedy Space Center (KSC) before transporting it to the CCAFS for integration onto 

the Atlas V rocket. The Starliner launches flight crew and cargo on an Atlas V rocket from LC 41 at the 

CCAFS, maneuvers in orbit to rendezvous with the ISS, and docks for up to 210 days. It returns to either a 

primary or backup terrestrial landing site or, in an emergency that does not allow time for targeting one of 

the five landing sites, lands at sea, and is recovered and potentially refurbished for reuse. A ground-based 

mission control center controls orbital operations. Ground-based facilities provide prelaunch operations and 

manufacturing support.  A combination of Boeing and DoD vehicles and personnel perform recovery 

operations at the primary and backup landing sites. In the event of an emergency water landing, caused by 

either a launch abort or an emergency return from orbit, the mission control center would coordinate a 

combination of Coast Guard and DoD Search and Rescue vehicles and personnel to locate and recover the 

Starliner and its crew. None of the jettisoned spacecraft parts are recovered after an emergency water 

landing. All will sink. The CCTS system consists of three segments: the Starliner spacecraft, the Atlas V 

launching rocket, and the ground support infrastructure. The Starliner segment includes the Crew Module 

(CM), Service Module (SM), and Launch Abort System (LAS). This segment supports the flight crew 

through launch, on-orbit, and return operations. The CM is the only recovered portion of the Starliner. It is 

returned to the C3PF for possible refurbishment and processing for a future mission. The expended launch 

vehicle lands in the Atlantic. The parts of the SM that do not burn up during entry land in the Pacific. The 

Boeing Landing Recovery Team (LRT) convoy would be based at the WSMR Flight Test Integration 

Facility (FITF) and deploy to the designated primary and backup landing sites for each Starliner landing. 

Figure 1-1 shows the overall concept of operations for the Starliner missions to the ISS.  

 

Figure 1-1: Starliner Concept of Operations 
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WSMR, at the request of NASA and the Boeing Corporation, is proposing to support the development of 

the CCTS Starliner as part of NASA’s CCDev initiative by providing two landing sites for the Starliner.   

WSMR is a DoD major range and test facility with headquarters located approximately 25 miles (mi) east 

of Las Cruces, New Mexico (Figure 1-2). The range possesses unique characteristics necessary for the U.S. 

Army, U.S. Navy, U.S. Air Force, NASA, and other Federal and commercial testing concerns to conduct 

safe, large-scale experiments on advanced weapons and space flight systems. WSMR covers approximately 

8,288 square kilometers (km2) (3,200 square mi2) in south-central New Mexico. WSMR is the largest, all-

overland test range in the Western Hemisphere. The range has diverse environmental attributes and 

resources. The primary mission of WSMR is the operation of a National Range in accordance with direction 

from the Army Test and Evaluation Command and DoD Directive 3200.11, Major Range and Test Facility 

Base. This mission includes range instrumentation research and development; developmental testing of 

U.S. Army, U.S. Navy, and U.S. Air Force air-to-air/surface, surface-to-air, and surface-to surface weapons 

systems; dispense and bomb drop programs; gun system testing; target systems; meteorological and upper 

atmospheric probes; equipment, component, and subsystem programs; high-energy laser programs; and 

special tasks. WSMR also performs testing for commercial industry and foreign countries. NASA’s nearby 

Lyndon B. Johnson White Sands Test Facility provides expertise and infrastructure to test and evaluate 

spacecraft materials, components, and propulsion systems.  

Two flight tests support the design and development of the CCTS: the Orbital Flight Test (OFT) and the 

Crewed Flight Test (CFT). The OFT would demonstrate the ability to launch the spacecraft with cargo to 

orbit and safely land. The CFT would demonstrate the ability to launch crew to orbit and safely land. WSMR 

is being asked to support the OFT and the CFT. In addition, the same support would also be required for 

NASA’s follow-on Service Missions to the ISS. Two sites on WSMR (shown as blue circles on Figure 1-

3), along with the three sites at EAFB, Willcox, and Dugway, would act as either the Primary Landing Site 

(PLS) or a Back-up Landing Site (BLS).  In the case of a wave-off of a nominal landing, both a PLS and 

BLS would be active for each landing. The LRT would generate the necessary requirements and procedures 

to support the mission landings.  

This document will describe the Starliner spacecraft, the launch operations, and the desired support from 

WSMR to augment the LRT and an overview of the planned landing and recovery operations for all 

potential phases of the OFT, CFT, and follow on missions.   

The northern most of the two landing sites is designated WSMR-649 (northern blue circle on Figure 1-2, 

shown in Figure 1-3). The southern site is designated White Sands Space Harbor (WSSH) (southern blue 

circle on Figure 1-2, shown in Figure 1-4). The Starliner would nominally land within a circle with a radius 

of approximately 1.5 kilometers. To allow for possible wind dispersions, a 4km radius circle will be 

prepared that provides a relatively flat surface free of any buildings or above ground obstructions that could 

cause a hazard to the landing spacecraft. Several pieces jettisoned during the landing sequence will land 

outside this 4km circle within a landing zone approved by WSMR. Figure 1-5 shows the Starliner spacecraft 

in its landing configuration. 
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Figure 1-2: White Sands Missile Range 

4km landing zones 
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Figure 1-3: WSMR-649 Landing Site 

 

Figure 1-4: WSSH Landing Site 
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Figure 1-5: Boeing Starliner 

 Proposed Action 

For NASA and the DoD, the proposed action is to allow the CCTS initiative to launch from CCAFS and to 

perform landing and recovery operations for the Boeing Starliner at the WSMR sites for the OFT, CFT, and 

subsequent missions. At CCAFS, existing launch processing infrastructure would be utilized for integration 

and launch on the Atlas V. At WSMR various test infrastructure (temporary buildings, instrumentation, 

target structures, and power lines) are located within the proposed landing zones at each site. In addition, 

vegetation removal and grading of terrain on approximately 5 acres will be needed to ensure the landing 

zone is flat enough to allow for the safe landing of the Starliner. Standalone vegetation would be mowed to 

a height of less than 8 inches. Vegetation growing along areas that need to be graded would be removed as 

part of the grading process. The grading process would ensure any elevated areas in the terrain contain a 

shallow enough slope to allow the Starliner to land without risk of flipping over. WSMR will work within 

existing base procedures and processes to evaluate, approve the final plan, and remove or relocate this 

infrastructure and grade as is appropriate, according to Army Policy, and Federal or State regulations, in 

order to clear the 4 km landing zones. As a result, only high-level information relative to these activities is 

included in this EA. No vegetation removal or grading will be performed at WSMR-649 as part of this EA. 

The action does not involve any new construction.  

As mentioned at the beginning of Section 1.1, in order for Boeing to conduct commercial Starliner missions, 

Boeing will have to obtain a reentry license from the FAA. In addition, ULA will have to obtain a launch 

license from the FAA. The FAA anticipated actions of issuing ULA a launch license for Atlas V, and issuing 

Boeing a reentry license for Starliner reentries and landings are considered part of the proposed action 

analyzed in this EA.   

 Process 

Three federal agencies (NASA, DoD, and FAA) are directly involved in the EA for this proposed action, 

with NASA acting as the lead agency.  
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1.4.1  Role of NASA 

NASA provides oversight for current commercial space and technology development-related activities, and 

is responsible for establishing and coordinating activities outlined in the proposed action. NASA is the lead 

agency for the proposed action and is responsible for ensuring overall compliance with applicable 

environmental statutes, including NEPA. 

1.4.2  Role of FAA 

The FAA licenses and regulates U.S. commercial space launch and reentry activity, as well as the operation 

of non‐Federal launch and reentry sites, as authorized by EO 12465, Commercial Expendable Launch 

Vehicle Activities, and chapter 509 of Title 51 of the U.S. Code covering commercial space launch activities. 

The mission of the FAA's Office of Commercial Space Transportation is to ensure protection of the public, 

property, and the national security and foreign policy interests of the United States during commercial 

launch or reentry activities, and to encourage, facilitate, and promote U.S. commercial space transportation. 

The FAA expects to receive a reentry license application from Boeing for reentering and landing the 

Starliner at both WSMR sites.  In addition, the FAA expects to receive a license application from ULA for 

Atlas V launches from LC-41 at CCAFS. The FAA would be required to review the application and 

determine whether to issue a license. 

1.4.3 Role of DoD 

As the owner of the Eastern Test Range, the Air Force is responsible for its real property assets and 

infrastructure in support of launching of the Starliner spacecraft at CCAFS. A support contract between 

Boeing and ULA for launch services is in development.  

As the landowner of two of the proposed landing sites, the Army is responsible for its real property assets 

and infrastructure in support of the landing and recovery of the Starliner spacecraft at WSMR. A support 

contract is in development between Boeing and WSMR for Army support to the proposed action.  

 Environmental Effects 

The environmental effects for launching the Atlas V have been well documented in the EELV EIS and 

Supplement referenced in section 1.1. Only those impacts unique to the launching the Starliner on the Atlas 

V were assessed for this EA. 

The proposed action incorporates several measures and practices to minimize potential impacts on the 

physical resources at WSMR. An evaluation was made of the following environmental resources to assess 

the significance of potential impacts for the Proposed Action: 

 Air Quality 

 Biological Resources (fish, wildlife, plants, threatened and endangered species, and critical 

habitat) 

 Climate 

 Department of Transportation Act, Section 4(f) 

 Land Use and Airspace 

 Physical Resources (including water, topography, geology, and soil) 

 Cultural Resources (Architectural, Archeological, Paleontological, and Area of Tribal Interest) 
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 Noise and Noise-Compatible Land Use 

 Socioeconomics 

 Environmental Justice and Children’s Environmental Health and Safety Risks 

 Visual Effects 

 Infrastructure and Utilities 

 Hazardous Materials, Hazardous Waste, Solid Waste, and Pollution Prevention 

 Human Health and Environment  

Impacts to farmland and floodplains were not assessed, as neither of these features are present at the launch 

site or in the landing zones. Impacts to coastal areas was only assessed at the launch site. In addition, natural 

resources1 were not analyzed in detail in this EA because the proposed action would not result in the 

development of new facilities or result in consumption of natural resources other than the fuel used during 

the launch operations and by the demolition and LRT vehicles. 

Each environmental resource was evaluated according to a list of activities that were determined to be 

necessary to accomplish the proposed action. The primary areas of concern for landing and recovery 

operations are potential loss of soil and/or vegetation, dust generation, and ensuring human safety. As 

discussed in chapter 3, the assessment identified no significant impacts. 

 Alternatives Considered but Not Carried Forward 

The CCAFS LC 41 is the only launch complex that has been customized to allow required access to load 

crew and cargo aboard the Starliner and is therefore the only viable launch site. No other launch sites were 

considered for this action. 

The LRT evaluated several landing sites in the U.S. using criteria that included having an adequate landing 

zone, preferably in a controlled environment like a military range, near a level 1 trauma center, with 

favorable weather and landing surface, and in the western U.S. to allow SM disposal in the Pacific. 

Due to the limited cross-range capability of the Starliner, multiple, geographically separated, landing sites 

are required to allow for landing opportunities as the orbit of the ISS progresses across the US during any 

given day. This also provides for a backup option in the case of inclement weather at the primary landing 

site on the scheduled day of landing. Several of the landing sites also have seasonal standing water that 

prevent landings during a few months of the year. Boeing’s assessment determined five landing sites were 

required. The following were identified as potential landing sites for the Starliner: the two WSMR sites in 

New Mexico, Dugway Proving Ground in Utah, the Willcox Playa in Arizona, and Edwards Air Force Base 

in California (Figure 1-6). Other landing sites failed to meet one or more of the selection criteria. These 

included several sites in Oregon, Nevada, California, Utah, Arizona; five locations within WSMR; and 

Edwards. The two sites at WSMR met all requirements for providing an adequate landing zone that are 

available the majority of the year. As both of these sites are located in the same geographic area and are on 

                                                      

1 Per FAA Order 1050.1F, the FAA is required to consider the potential impacts on “natural resources and energy 

supply.” Energy supply is discussed under “Infrastructure and Utilities” in this EA. In the context of FAA’s NEPA 

impact assessment, the FAA must consider the amount of natural resources—such as water, asphalt, aggregate, and 

wood—a project would use in the construction, operation, and maintenance of a project. 
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the same military range, both are included in this EA. In addition to this EA, three separate EAs are being 

prepared for the selected landing sites at Willcox, Edwards, and Dugway.  

 

Figure 1-6: Starliner Landing Sites 

 No Action Alternative  

Under the No Action Alternative, there would be no proposed action activities at CCAFS nor WSMR and 

no environmental impacts from the proposed action. Not launching these mandatory test flights and 

subsequent missions would severely impact the future of the U.S. manned spaceflight program by delaying 

it until the Space Launch System (SLS) currently under devolvement is designed, built and tested.  Under 

this alternative, the FAA would not issue launch and reentry licenses for Starliner operations. 

 Conclusion 

This EA provides NASA, the DoD, and the FAA with the documentation of environmental impacts 

associated with the Starliner launch from CCAFS and landing and recovery at WSMR. The decision to be 

made is either: (1) Approve a FONSI based upon the proposed analysis contained within the EA; or (2) 

Determine a FONSI is not applicable, resulting in the need for an EIS.  
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2.0 Description of the Proposed Action and Alternatives 

 Purpose and Need for Proposed Action 

The purpose of the proposed action is to allow for the launch of the Boeing Starliner from the CCAFS and 

the landing recovery at WSMR beginning in 2019. The completion of the ISS and retirement of the Space 

Shuttle necessitate an innovative plan and program to fulfill the goal of returning the human launch 

capability to U.S. soil. The Starliner is one of the replacement transport Crew Vehicles for access to the ISS 

to replace the retired Space Shuttle capability. The proposed action of this EA is to integrate and launch the 

Starliner at CCAFS and to clear the necessary terrain, as required, and support Starliner mission landing 

and recovery requirements at WSMR. The OFT is scheduled for the late summer 2019 timeframe with the 

CFT scheduled for the winter 2019 timeframe. Routine missions would begin upon completion of these 

two tests and take place 1-2 times per year. 

The purpose of the FAA’s anticipated action in connection with Boeing’s expected request for a reentry 

license is to fulfill the FAA’s responsibilities as authorized by Executive Order 12465, Commercial 

Expendable Launch Vehicle Activities (49 Federal Register 7099, 3 CFR, 1984 Comp., p. 163), and chapter 

509 of Title 51 of the U.S. Code for oversight of commercial space launch activities, including licensing 

launch and reentry activities. The need for FAA’s Proposed Action results from the statutory direction from 

Congress under the U.S. Commercial Space Launch Competitiveness Act of 2015 to, in part, “promote 

commercial space launches and reentries by the private sector; facilitate Government, State, and private 

sector involvement in enhancing U.S. launch sites and facilities; [and] protect public health and safety, 

safety of property, national security interests, and foreign policy interests of the United States.” Pub. L. 

114-90, §113(b). Additionally, Congress has determined the Federal Government is to “facilitate the 

strengthening and expansion of the United States space transportation infrastructure, including the 

enhancement of United States launch sites and launch-site support facilities, and development of reentry 

sites, with Government, State, and private sector involvement, to support the full range of United States 

space-related activities.” 51 U.S.C. § 50901(b)(4).  

 Proposed Action Details 

The proposed action for NASA and the DoD is to perform launch and landing and recovery operations of 

the Starliner and its flight crew. These operations would take place in the following phases: 

A. Clearing of the necessary terrain by demolition of abandoned buildings and burial or relocation 

of power lines, as well as vegetation removal and grading as needed, per internal WSMR 

procedures and processes. 

B. Integration and launch of the Starliner from CCAFS. 

C. Staging of the landing recovery personnel and equipment at WSMR 

D. Simulation of landing and recovery operations within the landing zone two days before the 

scheduled landing of the Starliner 

E. Landing and recovery of the Starliner and its crew. 
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As part of the certification process to establish WSMR as a landing location for the Starliner, C&D above 

would also be performed approximately 6 months before the scheduled OFT. Completion of A would be 

needed before the OFT mission. 

For a commercial (i.e., non-NASA) mission, Boeing would be required to apply to the FAA for a reentry 

license. Therefore, the FAA action of issuing ULA a launch license for Atlas V, and issuing Boeing a 

reentry license for Starliner reentries and landings at the WSMR sites, is considered part of the proposed 

action analyzed in this EA.   

 Launch Operations 

All processing of the Boeing Starliner will occur at facilities located outside of Cape Canaveral Air Force 

Station.  Boeing will build, integrate, test and service the Starliner in the C3PF at KSC. All ordnance and 

hypergolic propellants will be loaded in the C3PF. The Starliner will be prepared for transport and loaded 

aboard the ULA transport vehicle at the C3PF.  The Starliner will then be transferred by road from this 

facility to LC 41, as is done with commercial payloads.  The transportation route does not involve public 

roads and will be controlled by KSC and/or CCAFS security personnel.  Any regulatory reporting, air 

emissions, waste generated at CCAFS, associated with processing the Starliner at the C3PF is the 

responsibility of Boeing.  The Starliner will then be integrated and launched from LC 41 on an Atlas V in 

the same fashion as current and previous payloads have been launched. 

ULA currently launches Commercial, DoD, and NASA payloads from LC 37 and LC 41 utilizing Delta IV 

and Atlas V launch vehicles in a multitude of configurations. The Starliner covered in this action is proposed 

to be launched from LC 41 on an Atlas V Launch Vehicle. Figure 2-1 shows the location LC 41 at CCAFS. 

Figure 2-2 shows the launch configuration of the Starliner on the Atlas V. 
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Figure 2-1: Launch Complex 41 Location 

 

Figure 2-2: Starliner and Atlas Launch Configuration 

LC-41 

http://afspacemuseum.org/ccafs/CX41/CX41.jpg
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 Landing Locations 

2.4.1 WSMR-649 Landing Site 

The WSMR-649 landing site is centered at latitude 33.640 degrees North and longitude 106.610 West. 

Figure 2-3 shows the potential landing zones for the crew module and all jettisoned parts based on analysis 

done using the average historical winds over the course of the year. 3000 individual wind cases went into 

the analysis, 250 for each month of the year.  
 

 

Figure 2-3: Map of WSMR-649 Landing Site  

2.4.2 WSSH Landing Site 

The WSSH landing site is centered at latitude 32.940 degrees North and longitude 106.427 west. Figure 2-

4 shows the potential landing zones for the crew module and all jettisoned parts based on analysis done 

using the average historical winds over the course of the year. 3000 individual wind cases went into the 

analysis, 250 for each month of the year. During a limited number of wind cases, some of the jettisoned 

parts have a remote potential to land within the boundary of White Sands National Monument (WHSA).  

WHSA provided an input during the public review period expressing concerns with any parts landing in 

the monument (see Appendix I). Their two main concerns are this violates their agreements with WSMR 

to only allow impacts in the WHSA for contingencies, not planned events, and much of the potential impact 

area has not been surveyed for cultural resources. In particular, WHSA has recently discovered sensitive 

paleontological resources that need to be avoided.  As a result of these comments, Boeing will institute 

wind limits for landings at WSSH. Any wind condition that has potential to impact jettisoned items on 

WHSA will be considered a no-go situation.  Starliner Mission Control would then wait for more favorable 

wind conditions or land at another approved location.   

Legend: 

Each color represents the footprint for a different 

jettisoned part  based on 3000 wind cases 

analyzed. 

Trinity Historic 

Site boundary 
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Figure 2-4: Map of WSSH Landing Site 

2.4.3 Targeted Landing Points 

The targeted CM landing is within a 1 km radius circle around the above center points. To allow margin 

based on the potential for changing winds, a 4 km radius circle will be cleared of obstacles to allow a safe 

landing of the CM. All jettisoned pieces would land within the landing zone approved by WSMR. (See 

figures 2-3 and 2-4)  

2.4.4 Operational Controls for Landing 

On the planned day of landing, weather data would be evaluated at both the PLS and BLS.  In order to 

ensure all the pieces of the Starliner land within the approved landing zone, wind limits would be established 

for the landing sites. If weather data shows an exceedance at the PLS, the landing will be delayed or moved 

to a different site. Based on the available models, these controls ensure the Starliner and jettisoned pieces 

stay within the approved landing zone and avoid potential impacts in WHSA.  

 Preparing of Landing Zone 

The Starliner requires a clear, relatively flat, circular landing zone 4 km in radius. There are currently a 

small number of abandoned buildings, test equipment, and power lines within the 4 km landing zones at 

both the WSMR-649 and WSSH sites. WSMR plans to demolish these buildings and will bury or relocate 

the power lines currently traversing across the landing sites to provide a clear landing zone at each site. 

Clearing of vegetation and grading of terrain at WSSH is also required to ensure the safe landing of the 

Starliner. Approximately 5 acres of the 12,400 acre, 4 km radius landing circle will be impacted. Vegetation 

WHSA boundary 

Legend: 

Each color represents the footprint for a 

different jettisoned part  based on 3000 

wind cases analyzed. 

Note: At this scale it appears some of 

these parts landed  at or near the WHSA 

for particular wind cases, however these 

cases remain north of the boundary. 
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would be mowed to a height of less than 8 inches and elevated terrain would be graded to have a shallow 

enough slope to prevent the Starliner from tipping over within the 5 acres. Site modifications would occur 

in a manner to prevent dislodging existing National Geospatial Agency (NGA) survey markers or 

megafauna fossil tracks that occur at WSSH.  This work will be approved and conducted per WSMR 

internal processes and regulations. No vegetation removal or grading will be performed at WSMR-649 as 

part of this EA. 

No new facilities will be constructed as part of this proposed action. All necessary support will be 

transported to the landing site on the day of landing and removed following completion of recovery 

operations.  

 Starliner Description 

Boeing's Crew Space Transportation Starliner spacecraft is being developed in collaboration with NASA's 

Commercial Crew Program. The Starliner is designed to accommodate seven passengers, or a mix of crew 

and cargo, for missions to low-Earth orbit. For NASA service missions to the ISS, it will carry up to four 

NASA-sponsored crewmembers and time-critical scientific research. The Starliner is reusable up to 10 

times with a six-month turnaround time. The Starliner includes the CM and SM and supports the flight crew 

and cargo through launch, on-orbit, and return operations. The CM and those parts jettisoned during landing 

are the only recovered portion of the Starliner that lands and are recovered. 

The Starliner spacecraft jettisons several pieces of hardware during the landing phase of the mission (Figure 

2-5). The Forward Heat Shield (FHS) (less than 10 ft. in diameter, less than 2 feet tall, and less than 350 

pounds) would jettison at approximately 30,000 feet altitude and parachute to the ground under two pilot 

chutes each less than 10 feet in diameter and weighing less than 15 pounds. The CM drogue parachutes (2 

chutes each less than 25 feet in diameter and weighing less than 75 pounds) would jettison at approximately 

8000 feet altitude just before deployment of the main parachutes and continue to the ground. Three 

additional pilot chutes, identical to the FHS chutes, pull out the main chutes before releasing and continuing 

to the ground. Seven mortar lids (thin plates less than 18 inches in diameter) and several mortar sabots (less 

than 18 inches and weighing less than 5 pounds) would jettison at various altitudes as part of the FHS and 

parachute deployments described above and would free fall to the ground. The Base Heat Shield (BHS) 

(less than 15 ft. in diameter, less than 4 feet tall and weighing less than 1700 pounds) would jettison at 

approximately 4400 feet altitude and would free fall until ground impact. The three main landing parachutes 

(less than 110 feet in diameter) would jettison at CM landing. All jettisoned pieces would land within the 

approved landing zones. All items would be located and recovered, if possible. It may not be possible to 

find and recover all of the mortar lids and sabots due to their small size and the large area of the landing 

zone for these parts. The jettisoned items do not pose a significant threat to any area of environmental 

concern. Appropriate methods of recovery will be practiced for all jettisoned items to ensure minimum 

environmental impacts. The CM contains hazardous material in the form of residual hydrazine, unused 

explosive devices, ammonia, and heat transfer material.  

The CM would land on airbags that deploy just prior to landing. The weight of the CM at landing is less 

than 16,000 pounds, including dry weight, crew, and cargo. 

The above landing sequence is identical for an emergency water landing except additional air bags would 

inflate. For a water landing, a center airbag would inflate for stability and buoyance and air bags at the top 
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of the Starliner inflate if needed to upright the capsule should it flip over after main chute deploy. Only the 

CM and crew are recovered after an emergency water landing. All jettisoned parts of the spacecraft will 

sink. 

 

Figure 2-5: Starliner Landing Sequence 

 Landing Recovery Forces Description 

The landing and recovery convoy would consist of both Boeing and WSMR vehicles and equipment. The 

Boeing vehicles and equipment would arrive at WSMR one week prior to the planned landing date and 

would park at a secured staging area. These include the Mobile Landing Control Center and  Mobile Data 

Tracking Vehicle trucks, each a four wheel-drive self-contained mobile unit, and the trucks, trailers, and 

other vehicles needed to carry the landing recovery personnel, equipment, and portable buildings to the 

landing site. WSMR would provide a crane for Starliner recovery, fire and rescue, and emergency medical 

vehicles and personnel.  

Two days before the planned landing a simulation would take place involving movement of all vehicles, 

equipment, and personnel to the landing zone to practice crew and Starliner recovery operations.  

On landing day, the recovery convoy would move to a holding area just outside the landing zone 3 hours 

before the planned landing. Upon landing, the convoy would reposition to a location approximately 500 

feet upwind of the Starliner. After confirmation from the astronauts that the Starliner systems have been 

safed, a two-person safety assessment team (donned in Propellant Handlers Ensemble or Breathing Air 

Packs), would perform the initial safety assessment. If hazardous conditions are detected due to a leak of 
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hydrazine caused by a spacecraft failure the safety assessment team will determine the source and mitigate 

the hazard, if possible. If unable to mitigate the hazard, the Fire Crash Rescue team would assist in 

mitigating the hazard and perform toxic spill or contamination cleanup. The convoy would reposition near 

the spacecraft and commence recovery operations once the area is deemed safe. The estimated time needed 

to complete recovery operations is six hours. 

Temporary shelters would be erected at the landing site to support landing recovery operations. All power 

and water, as well as sanitation capability in the form of portable toilets, would be brought to the site by the 

landing and recovery convoy. 

Figure 2-6 shows a notional, post-landing configuration showing the portable shelters used to house 

personnel, provide initial medical evaluation for the returning crew, and processing of any time critical 

cargo. Also shown are the tent put over the Starliner to protect from dust, the crane and flatbed used to 

transport the CM, and other support vehicles. 

 

Figure 2-6: Landing Site Post Landing Configuration (notional) 

 No Action Alternative 

Under the No Action Alternative, there would be no proposed action activities at CCAFS or WSMR and 

no environmental impacts from the proposed action. Not launching these mandatory test flights and 

subsequent missions would severely impact the future of the U.S. manned spaceflight program by delaying 
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it until the SLS currently under devolvement is designed, built and tested. . Under this alternative, the FAA 

would not issue launch and reentry licenses for Starliner operations.  

 Alternatives Considered but Not Carried Forward 

As mentioned in section 1.6, CCAFS LC 41 is the only launch complex that has been customized to allow 

required access to load crew and cargo aboard the Starliner and is therefore the only viable launch site for 

this action. No other launch sites were evaluated. 

The LRT completed a review of potential landing sites at multiple locations throughout the southwest U.S. 

using the following criteria: 

1. The 4 km radius clear landing zone free from obstacles. This was determined to be the smallest 

available area needed to protect for landing dispersions based on the winds of the day to ensure 

that the CM has a safe environment for landing and rollout. 

2. Preferably, in a controlled environment like a military range for ease of establishing protected 

keep out zones and for allowing use of DOD personnel and equipment during landing and 

recovery operations.  Also for the ease of negotiations with one owner familiar with the NASA 

Human Space Flight Program. 

3. Near a Level 1 Trauma Center, within a one-hour MEDEVAC capability to provide the best 

possible care for an injured astronaut. 

4. Access for recovery – not standing water or extremely muddy/soft soil for large portions of the 

year to maximize the number of landing opportunities.  

5. Good weather/winds, that fit within the wind restrictions established for landing the CM, for a 

large portion of the year. 

6. Geographic location for a 51.6 degree inclination mission, allowing for the SM disposal in the 

Pacific, to ensure the SM pieces that survive re-entry to not impact on land, and between the 

latitude trajectory limits of the ISS. 

 

This assessment resulted in selection of WSMR-649 and WSSH as two of the five areas (along with 

Dugway, Willcox and Edwards) for designation as landing sites due to the suitability of the landing sites 

and the availability of the supporting capabilities needed. WSMR-649 and WSSH also have favorable 

weather throughout the year. As both these sites are located in the same geographic area and are on the 

same military range, both are included in this EA. Landing and recovery activities at Willcox, Edwards, 

and Dugway are being assessed in separate EAs. 

The following sites were assessed but not selected. Each failed to meet one or more of the above criteria. 

Big Sand Gap, OR (Alvord Desert) due to: weather concerns, lack of wind knowledge, and lack of available 

assets 

Carson Sink, NV due to: high moisture content of the soil on a year round basis and unexploded ordnance 

(UXO) 

China Lake, CA due to: site obstructions 

Catlow Valley, OR due to: site obstructions 
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Edwards Air Force Base, CA: alternate sites on Edwards range were assessed in addition to the one selected 

but not selected due to site size and obstructions 

Mojave Desert, CA due to being a conservation/preservation area 

Peter’s Lake, OR due to: site size and obstructions 

Redmond, OR due to: site size and obstructions 

Salt Water Springs (Black Rock Desert) due to: being a conservation/preservation area 

Tonopah, NV (Nellis AFB) due to: its continued use as an active bombing range and scheduling concerns 

Utah Test and Training Range, UT due to: the Dugway Proving Ground being determined to be the better 

site in the area 

Yuma Region, AR (Barry Goldwater Air Force Range) due to: UXO, including the high cost of conducting 

UXO inspections, and concerns about impacting a pristine desert environment 

White Sands, NM–Five other sites on WSMR were assessed in addition to the two selected. These were not 

selected due to terrain inconsistencies or lack of sufficient resource surveys. 

  Determination of Significance 

Determination of significance as used in NEPA requires consideration of both context and intensity of the 

proposed action as described in the CEQ regulations at Section 1508.27. The significance of an action was 

analyzed relative to society as a whole (human, national), receptors, the affected region, the affected 

interests, the locality, and any other relevant aspects. In addition, the severity of impact was considered 

including:  

- The degree to which the proposed action affects public health, safety, or the environment (or 

has the potential to do so)  

- Unique characteristics of the geographic area (such as proximity to historic or cultural 

resources, park lands, prime farmlands, wetlands, endangered or threatened species/habitat, or 

ecologically critical areas)  

- The degree to which the possible effects on the human environment are highly uncertain or 

involve new, unique or unknown risks  

- Whether the action is related to other actions with individually insignificant but cumulatively 

significant impacts  

- Whether the action threatens ability to comply with applicable Federal, State, or local law or 

requirements.  

In addition, the FAA uses thresholds that serve as specific indicators of significant impact for some resource 

areas. FAA actions that would result in impacts at or above these thresholds require the preparation of an 

EIS, unless impacts can be reduced below threshold levels. Quantitative significance thresholds do not exist 

for all impact categories; however, consistent with the CEQ Regulations, the FAA has identified factors 

that should be considered in evaluating the context and intensity of potential environmental impacts (FAA 

Order 1050.1F, Paragraph 4-3.3). Because the FAA plans to adopt this EA to support its environmental 
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review of Boeing’s license application, the FAA’s significance thresholds are considered in the assessment 

of potential environmental consequences in this EA. 
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3.0  Summary of Affected Environment and Environmental 

Consequences  

Sections 4 (for CCAFS) and 5 (for WSMR) describe the affected environments and the potential 

environmental consequences of the proposed activities by comparing these activities with the potentially 

affected environmental components for the CCAFS launch site and the WSMR landing sites. To assess the 

potential for and significance of environmental impacts from the proposed activities, a list of activities was 

developed (section 2.0) and the environmental setting was described, with emphasis on any special 

environmental sensitivities. Program activities were then compared with the potentially affected 

environmental components to determine the environmental impacts of the proposed landing and recovery 

operations. Table 3-1 summarizes the results of the environmental analyses for each resource considered. 

The region of influence for all affected environments for section 4 of this EA is the area within the 

boundaries of CCAFS and potentially affected adjacent lands, including off-station lands within launch 

safety clear zones or land uses that may be affected by activities on the station, as well as transportation 

corridors and utilities supporting CCAFS and the surrounding county. These are described in detail in the 

Final Environmental Impact Statement for the Evolved Expendable Launch Vehicle Program (April 1998) 

and the Final Supplemental Environmental Impact Statement for the Evolved Expendable Launch Vehicle 

Program (March 2000). 

The region of influence for all affected environments for section 5 of this EA is the area within the 

boundaries of WSMR with the following exceptions: 

For Department of Transportation Act, Section 4 (f), Biological Resources, Noise and Noise-Compatible 

Land Use, and Airspace, the region of influence also includes the area within the sonic boom footprints 

shown in Appendix D. 

For Socioeconomics, Environmental Justice, and Children’s Environmental Health and Safety Risks, the 

region of influence also includes the surrounding areas of New Mexico’s Doña Ana and Otero Counties. 

Table 3-1: Table summary of Environmental Analyses for the CCAFS Launch and WSMR Landing Sites 

Environment 

(EA Section) 

Proposed Action 

 

Proposed 

Action 

Impact 

Air Quality 

(3.1) 

CCAFS: A small amount of Hydro-fluorocarbon (HFC) 134a would 

be released during Starliner umbilical separation at launch but it is 

not categorized as an ozone depleting substance. This and other air 

quality impacts for processing and launching the Starliner would be 

insignificant.  

WSMR: Combustion emissions from generators and vehicles and 

dust would be generated by the site preparation activities and 

landing and recovery operations. However, only small quantities 

would be generated during these short events. The proposed action 

Insignificant 

Impact 



DCC1-01290-01  4 June 2019 

2  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

Environment 

(EA Section) 

Proposed Action 

 

Proposed 

Action 

Impact 

would not be a major source of greenhouse gas (GHG) emissions. 

Dust control measures would be used as necessary. Due to the short 

duration of the demolition and landing and recovery activities, no 

significant air quality impacts are anticipated. 

Biological 

Resources 

(3.2) 

CCAFS: There are no impacts on biological resources from the 

integration and launch of the Starliner. 

WSMR: Vegetation large enough to impact the safety of the 

Starliner landing would be removed. Animal burrows in the areas to 

be graded could be impacted. No more than 5 acres out of the 12,400 

acres location in the 4 km radius landing circle at WSSH would be 

impacted. If more area needs to be cleared to provide a suitable 

landing site, then further analysis will be required. Clearing 5 acres 

of vegetation and ground will not affect the overall cumulative 

health or biological diversity of the area. No vegetation removal will 

be performed at WSMR-649 as part of this EA. A small area of 

vegetation (if present) would be disturbed by the Starliner landing 

and recovery operations. Jettisoned hardware would be collected as 

efficiently as possible to minimize the impact to vegetation and 

wildlife. Wildlife could be affected by Starliner landing and 

recovery activities and noise. Wildlife populations would not be 

significantly impacted because the activity would affect only a 

limited portion of the total available habitat and is very short term in 

nature. Threatened, endangered, or sensitive species are unlikely to 

occur at the landing sites. There are TES species and some critical 

habitat within the sonic boom footprint but the length and intensity 

of the boom is low so will not have any long-term effects. There 

would be no significant impacts to vegetation or wildlife. 

Insignificant 

Impact 

Climate 

(3.3) 

CCAFS: The Starliner integration and launch activities would have 

no impact on the climate. 

WSMR: The demolition and landing recovery operations are very 

short term in nature. The demolition activities are a one-time event 

while the landing recovery activities happen infrequently. The 

proposed action would not be a major source of GHG emissions. 

The climate at WSMR would not be affected. 

No Impact 
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Environment 

(EA Section) 

Proposed Action 

 

Proposed 

Action 

Impact 

Department of 

Transportation 

Act, Sec 4(f) 

3.4 

CCAFS: There are no Section 4(f) properties affected by the 

Starliner during integration and launch operations. 

WSMR: Direct impacts from landing and recovery operations are 

not anticipated to extend outside the boundaries of WSMR to the 

surrounding communities with the following exceptions: 

-The sonic boom which will be short term in nature and, while 

possibly noticeable (the maximum overpressure is 0.5 psf. which 

equates to less than a clap of thunder), would not cause any impacts.  

-The potential for some of the smaller jettisoned items to land in the 

Trinity National Historic Landmark. However, the landmark is only 

open to the public on two weekends per year. Starliner landings will 

not be planned at WSMR-649 for those two weekends. 

-There are many potential Section 4(f) properties under the footprint 

of the sonic boom; however, the boom is very short term in nature 

and the maximum overpressure is 0.5 psf. (which equates to less 

than a clap of thunder) so none will be impacted. 

The Proposed Action would not result in a use of Section 4(f) 

resources. 

Insignificant 

Impact 

Land Use and 

Airspace 

(3.5) 

CCAFS: The launch of the Starliner on the expendable launch 

vehicle will not increase the launch rate at CCAFS above existing or 

previously approved and documented levels; therefore, there would 

be no impact to land use and airspace in the Cape Canaveral area.   

WSMR: The removal of abandoned buildings and burial of power 

lines would help return the landing zone to its natural state. National 

Geospatial Agency (NGA) survey markers will remain in place.  

Instrumentation such as weather stations will be moved to a nearby 

location.  Removal of vegetation and grading of terrain that might 

impact the safety of the Starliner landing would be less than 5 acres 

and small in comparison with the overall landing zone.  Airspace 

closures during landing would be coordinated with WSMR Flight 

Control and would be short term in nature and infrequent. All parts 

of the Starliner spacecraft would be removed and the landscape left 

in its original condition to the extent possible. It may not be possible 

to find all the jettisoned parts due to their small size and the size of 

the landing zone. These jettisoned items do not pose a significant 

threat to any area of environmental concern. Overall, the 

Insignificant 

Impact 
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Environment 

(EA Section) 

Proposed Action 

 

Proposed 

Action 

Impact 

topography, soil, and soil quality would not be significantly affected. 

The landing recovery operations are typical of activities carried out 

at WSMR. No significant land use or airspace impacts are expected. 

The proposed action would not change the existing use of the land. 

Physical 

Resources 

(3.6) 

CCAFS: The Starliner transportation, integration, and launch would 

have negligible impacts on physical resources.  

WSMR: The surface and ground water resources would not be 

impacted by the landing and recovery operations. The potential for 

soil contamination exists should a failure occur, but processes are in 

place to mitigate contamination and appropriately clean up any 

contamination that may occur. Soil disturbance would take place due 

to vegetation removal and terrain grading at WSSH but those 

impacts are restricted to a relatively small area of the landing zone. 

Preservation of existing NGA markers will assist in preventing 

cumulative ground disturbance.  Overall, the topography, soil, and 

soil quality would not be significantly affected.  

Insignificant 

Impact 

Cultural 

Resources 

(3.7) 

CCAFS: The Starliner would have no impacts on cultural resources 

during launch integration and processing.  

WSMR: The proposed landing areas for the Starliner CM at both, 

WSMR 649 and WSSH have been previously surveyed. No historic 

properties exist in either of the proposed landing areas. The WSMR-

649 contains 3 archaeological sites that have been determined not 

eligible for NRHP.  The WSSH site, although once identified as an 

NRHP eligible historic district, the landing site for the NASA Space 

Shuttle program, it has been since been mitigated through a Historic 

American Engineer Survey and is now abandoned and therefore is 

no longer a managed historic property.  

Activities related to construction, ground clearing, power line 

removal/burial and demolition of existing structures will not affect 

historic properties. Two Cold War era bunkers, identified in the 

WSSH and intended for demolition, were formally documented 

utilizing the New Mexico Historic Cultural Properties Inventory 

forms and consulted upon.  They have been determined not eligible 

for the NRHP.  

Additional areas of consideration have been identified that may be 

impacted by the jettisoned materials from the landing vehicle. This 

Insignificant 

Impact 
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Environment 

(EA Section) 

Proposed Action 

 

Proposed 

Action 

Impact 

debris will be addressed utilizing the WSMR recovery Standard 

Operating Procedures (SOP), as is all aerial debris from missile 

firing and intercept mission activities at WSMR.  Numerous eligible 

historic properties exist within this footprint and may be impacted. 

WSMR operates under a 1985 Programmatic Memorandum of 

Agreement (PMOA).  Under the PMOA WSMR continues to 

responsibly manage its cultural resources under agreed terms and 

stipulations until such time as an adverse effect is identified, at such 

time consultation with the New Mexico State Historic Preservation 

Division shall occur to resolve adverse effects. WSMR SOP for 

recovery provide guidance for addressing potential adverse effects to 

historic properties from aerial activities and recovery.  This guidance 

includes consultation with the State Historic Preservation Office 

upon identification of an adverse effect.  Should any debris strike or 

land on any historic properties, recorded or unrecorded, WSMR 

archaeologists will perform an evaluation of the effect and proceed 

accordingly, to include notification and consultation with the New 

Mexico HPD.  

WSSH occurs within the Plio-Pleistocene Mammalian Paleontology 

Special Natural Area (U.S. Army 2009; U.S. Army 2015).  The Plio-

Pleistocene Mammalian Paleontology Special Natural Area consists 

of megafauna trackways and skeletal remains of horse, camel, 

mammoth and other mammals that walked along the near-shore of 

Lake Otero 10,000 to 2 million years ago.  These fossils represent an 

important scientific resource.  Primary impacts to this resource 

consists of natural erosion, erosion from construction, and military 

operations.  Management objectives for this resource consists of 

continued research to collect more information and avoid impacts 

from erosion and military activities.  Recovery operations will 

adhere to the WSMR Recovery SOP and avoid digging in certain 

areas without prior coordination with the WSMR Army Garrison 

Environmental Office. Overall, the cultural resources would not be 

significantly impacted. 

Noise, Noise 

Compatible 

Land Use, and 

Vibration 

CCAFS: The launch of the Starliner on the expendable launch 

vehicle will not increase the launch rate at CCAFS above existing or 

previously approved and documented levels; therefore, there would 

Insignificant 

Impact 



DCC1-01290-01  4 June 2019 

6  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

Environment 

(EA Section) 

Proposed Action 

 

Proposed 

Action 

Impact 

(3.8) be no impacts to noise and noise-compatible land use during launch 

integration and processing. 

WSMR: Noise generated during landing and recovery operations 

would be consistent with that generated by other activities at 

WSMR, with the exception of the sonic boom (maximum 

overpressure 0.5 psf), which would be very short term in nature and 

not cause any impacts. Any loud noise or vibration generated by the 

demolition and LRT vehicles and activities during the demolition 

and recovery operations would be infrequent, very short in duration, 

and not be expected to affect the local people or wildlife. The 

proposed landing and recovery operations would have no significant 

impact on conditions that currently exist. 

Socio-

economics 

(3.9) 

CCAFS: The Starliner activities would not have an appreciable 

impact to the socioeconomics of the Cape Canaveral area. 

WSMR: No significant increase or decrease to employment, 

population, or economic activity is expected from the landing and 

recovery operations. The current level of socioeconomic activity 

would not significantly change or be adversely affected. 

Insignificant 

Impact 

Environmental 

Justice and 

Children’s 

Health and 

Safety Risks 

(3.10) 

CCAFS: The Starliner activities would not impact environmental 

justice or children’s environmental health and safety risks in the 

Cape Canaveral area. 

WSMR: For landing and recovery operations, direct impacts are not 

anticipated to extend outside the boundaries of WSMR to the 

surrounding communities, with the exception of the sonic boom, 

which, while potentially noticeable to the population within the 

footprint, will be short term in duration, and not cause any impacts. 

There would be no impact, nor a potential for disproportionately 

high and adverse effects, on minority and low-income populations or 

children. 

No impact 

Visual Effects 

(3.11) 

CCAFS: The Starliner will not cause any visual effects impacts at 

Cape Canaveral above those caused as a result of launching the 

Atlas V.  

WSMR: Dust will be generated during infrastructure and vegetation 

mowing or removal and terrain grading but will be short term in 

nature. Portable lighting would only be used when landing recovery 

operations take place after sunset and then only for the six hour 

Insignificant 

Impact 
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Environment 

(EA Section) 

Proposed Action 

 

Proposed 

Action 

Impact 

duration of the recovery operations. All parts of the spacecraft will 

be recovered and removed from the sites if found. Therefore, the 

long-term visual impacts to both the landscape and local wildlife 

would be insignificant. 

Infrastructure 

and Utilities 

(3.12) 

CCAFS: The Starliner integration and launch will cause a minor 

increase in the use of infrastructure and utilities in addition to those 

needed for the Atlas V. 

WSMR: Demand on public infrastructure or services are not 

expected to increase such that the quality of service for persons 

living in the region is negatively affected. No significant impact on 

infrastructure or utilities is expected. 

Insignificant 

Impact 

Hazardous 

Materials, 

Hazardous 

Waste, Solid 

Waste, and 

Pollution 

Prevention 

(3.13) 

CCAFS: Hazardous materials would be present on the Starliner 

during launch integration and launch. Hazardous waste would only 

be generated if a failure occurs on the Starliner spacecraft or the 

launch vehicle. Personnel would be trained prior to launch 

integration operations and comply with applicable Air Force 

procedures and protocols. No significant impact relative to the use of 

hazardous materials or disposal of waste is anticipated. 

WSMR: Hazardous materials would be present on the Starliner and 

in the ground cooling units that are part of the landing recovery 

convoy. Solid waste would be generated during both the demolition 

and landing recovery activities. Hazardous waste would only be 

generated if a failure occurs on the Starliner spacecraft. Biohazard 

waste could be generated during the astronaut post-landing medical 

evaluation. This would be removed by the medical team for 

disposal. Personnel would be trained prior to landing and recovery 

operations and comply with applicable Army procedures and 

protocols. No significant impact relative to the use of hazardous 

materials or disposal of waste is anticipated. 

Insignificant 

Impact 

Human Health 

and Safety 

(3.14) 

CCAFS: Personnel would be trained prior to launch integration and 

operations and comply with applicable Air Force procedures and 

protocols. No significant impact on human health and safety is 

expected. 

WSMR: Personnel would be trained prior to landing and recovery 

operations and comply with applicable Army procedures and 

protocols. Protective gear would be used at landing until the 

Insignificant 

Impact 
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Environment 

(EA Section) 

Proposed Action 

 

Proposed 

Action 

Impact 

Starliner is determined to be safe for recovery operations.  No 

significant impact on human health and safety is expected. 
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4.0 CCAFS Affected Environments and Environmental Impacts 

 Affected Environments 

The affected environments include those areas in and around KSC and the CCAFS located in Brevard 

Country, Florida. KSC is a NASA controlled industrial complex utilized to process and launch human 

missions to outer space. KSC also includes open space associated with the Merritt Island National Wildlife 

Refuge. CCAFS is a DoD controlled industrial complex utilized to launch scientific, communication, and 

military satellites. CCAFS is also being modified to support human missions as part of the CCDev Program.  

For this action, the Starliner activities taking place at KSC prior to transportation to the launch site are: 

 The buildup and testing of the Starliner spacecraft. 

 Installation of ordnance, loading of hypergolic propellants, and non-time critical cargo.  

 Loading into the transportation container for transportation to the CCAFS. ULA will perform the 

loading and transportation.  

The route used to transport the Starliner to the VIF is shown in Figure 4-1. A combination of KSC and 

CCAFS security will secure the route prior to transportation. 

 

Figure 4-1: Starliner Transportation Route from the Boeing C3PF to the CCAFS 

For this action the Starliner activities taking place at the CCAFS are: 

 Transportation of the Starliner to the Vertical Integration Facility (VIF). 

 Lifting the Starliner onto the top of the Atlas V. 

 Connection of all physical interfaces and umbilicals between the Starliner and the Atlas V. 

 Integration and testing of the Starliner interfaces to the Atlas V rocket and the ground support 

facilities. 
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 Transporting the integrated Starliner/Atlas V to the launch pad. 

 Loading of late cargo items and the crewmembers. 

 Launch. 

The affected environment for integrating a payload and launching the Atlas V from CCAFS, as well as the 

ongoing activities taking place there, are described in detail in the Final Environmental Impact Statement 

for the Evolved Expendable Launch Vehicle Program (April 1998) and the Final Supplemental 

Environmental Impact Statement for the Evolved Expendable Launch Vehicle Program (March 2000). Only 

those items unique to the Starliner spacecraft are included here. 

 Environmental Impacts 

The environmental impacts for integrating a payload and launching the Atlas V from CCAFS, as well as 

the ongoing activities taking place there, are described in detail in the Final Environmental Impact 

Statement for the Evolved Expendable Launch Vehicle Program (April 1998) and the Final Supplemental 

Environmental Impact Statement for the Evolved Expendable Launch Vehicle Program (March 2000).  

The proposed action will not significantly impact environmental attributes and therefore qualifies for 

Categorical Exclusion (CATEX) A2.3.7.  This is defined in 32 CFR 989, Environmental Impact Analysis 

Process (EIAP), Appendix B, as “Continuation or resumption of pre-existing actions, where there is no 

substantial change in existing conditions or existing land uses and where the actions were originally 

evaluated in accordance with applicable law and regulations, and surrounding circumstances have not 

changed.” 

The proposed action also qualifies for CATEX A2.3.11, which is defined in 32 CFR 989, EIAP, Appendix 

B, as “Actions similar to other actions which have been determined to have an insignificant impact in a 

similar setting as established in an EIS or an EA resulting in a FONSI.   

The environmental impact documentation supporting CATEX A2.3.11 are as follows: The environmental 

impacts of the launch portion of the mission are addressed in the above referenced EELV 1998 EIS and 

2000 supplement, the Programmatic Constellation Environmental Impact Statement, and the NASA 

Routine Payloads Environmental Assessment of June 2002, currently being updated. 

The EELV Final EIS and Supplemental EIS assessed the impacts from all expected EELV launches through 

2020. The 1998 EIS resulted in the issuance of a Record of Decision (RoD) on 8 June 1998 by the Air 

Force/DoD.  Additional reviews also considered various configurations of the Atlas and Delta launch 

vehicles and those were further addressed in the 2000 Supplemental EIS addendum to the original RoD. 

A Finding of No Significant Impact (FONSI) resulted from the EA for the proposed Launch of NASA 

Routine Payloads on Expendable Launch Vehicles from Cape Canaveral Air Force Station (CCAFS), 

Florida, and Vandenberg Air Force Base (VAFB), California, during the period 2002 through 2012.  

The Constellation Programmatic EIS (which resulted in a RoD on February 28, 2008) addressed NASA's 

proposed plan for implementing the, at that time, Congressional and Presidential direction for human 

spaceflight (the Constellation Program) and was based on the analysis contained in the January 2008 Final 

Constellation Programmatic EIS.  The EIS addressed program-wide changes to the human spaceflight 
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program including operations such as manufacturing, testing integration, construction, test flights, 

launching/launch vehicle, landing and recovery, etc. at various locations.   

During June 2011, NASA issued a Modified Record of Decision (MRoD) to address changes made to the 

human spaceflight program (i.e., cancellation of the Constellation Program) and new direction that it was 

moving.  NASA determined in the MRoD that it would continue to use the same general technologies and 

facilities used for the Constellation program that were analyzed in the 2008 PEIS.  NASA addressed this 

change by revising the original RoD and issuing the MRoD during June 2011. 

As a result of the above, only those impacts unique to the Starliner spacecraft are included in this EA. 

4.2.1 Air Quality 

All Air Force properties are located in areas that are in attainment for all criteria air pollutants; therefore, a 

conformity determination is not required. 

The primary exhaust emissions produced by the solid propellant and first stage include carbon monoxide, 

hydrochloric acid, aluminum oxide in soluble and insoluble forms, carbon dioxide, and deluge water mixed 

with propellant byproducts. The primary emission products from the liquid engines include carbon dioxide, 

carbon monoxide, water vapor, oxides of nitrogen, and carbon particulates.  Air impacts will be short-term 

and not substantial.   

For the Starliner, ground support equipment providing the pre-flight cooling for the CM uses HFC 134a as 

a refrigerant.  HFC 134a is not categorized as an F and is not affected by the ODS phase out requirements 

implemented through the Clean Air Act. It is widely used today in coolant systems as a substitute for ODS 

refrigerants. At lift-off, during T-0 umbilical disconnect, approximately 5 lbs. of HFC 134a contained 

within the CM will be released from the spacecraft.  This release is by design, and is required because the 

refrigerant cannot safely remain on board during flight since it will undergo thermal expansion, causing a 

threat to the environmental control / life support system, and possibly to mission success. There is no 

technically feasible method to capture this minor amount of material without adding risk and weight to the 

spacecraft. Environmental regulations prohibiting the release of HFC 134a do not strictly apply to this 

application, as they are intended for operation and maintenance of household and commercial refrigeration 

units, and the majority of the refrigerant in the overall ground support system will be retained, in accordance 

with the intent of the environmental regulations. 

The air quality impacts for the Starliner during launch integration and processing would be insignificant. 

4.2.2 Biological Resources 

Short-term effects on plants and animals will occur in the vicinity of LC- 41, mainly due to the noise 

involved with launch site operations and the launch itself.  These short-term impacts are of a self-correcting 

nature, and none of these effects will be substantial.  There would be no impacts on threatened or 

endangered species or critical habitat.  

The activities unique to integrating the Starliner would have no additional impacts to those already 

documented for the Atlas V.  

There would be no impact to biological resources from the Starliner during launch integration and 

processing. 
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4.2.3 Climate  

All emissions that could affect the atmosphere and climate are produced by the Atlas V rocket except for 

the 5 lbs. of HFC 134a identified in Section 4.2.1. As a result, the Starliner will have no effect on the 

climate.  

4.2.4 Department of Transportation Act, Section 4(f) 

There are no Section 4(f) properties affected by the Starliner during integration and launch activities. 

4.2.5 Land Use and Airspace 

The launch of the Starliner on the expendable launch vehicle will not increase the launch rate at CCAFS 

above existing or previously approved and documented levels.  The proposed Starliner spacecraft is 

compatible with the mission of the CCAFS. 

There would be no impact to land use and airspace from the Starliner during launch integration and 

processing. 

4.2.6 Physical Resources (including Water, Topography, Geology, and Soil) 

The Starliner transportation, integration, and launch would have negligible impacts on physical resources.  

4.2.7 Cultural Resources (Architectural, Archeological, and Area of Tribal Interest) 

The Starliner would have no impacts on cultural resources during launch integration and processing.  

4.2.8 Noise and Noise-Compatible Land Use 

The launch of the Starliner on the expendable launch vehicle will not increase the launch rate at CCAFS 

above existing or previously approved and documented levels; therefore, there would be no impacts to noise 

and noise-compatible land use during launch integration and processing. 

4.2.9 Socioeconomics 

The Starliner activities would not have an appreciable impact to the socioeconomics of the area. 

4.2.10 Environmental Justice and Children’s Environmental Health and Safety Risks 

The Starliner activities would not impact environmental justice or children’s environmental health and 

safety risks in the area. 

4.2.11 Visual Effects 

The Starliner will not cause any visual effects impacts above those caused as a result of launching the Atlas 

V.  

4.2.12 Infrastructure and Utilities 

The Starliner integration and launch will cause a minor increase in the use of infrastructure and utilities in 

addition to those needed for the Atlas V. However, the launch of the Starliner on the expendable launch 

vehicle will not increase the launch rate at CCAFS above existing or previously approved and documented 

levels. The Starliner transport from the C3PF to LC 41 will take place on NASA or Air Force controlled 

roads. No new facilities are being built for this action. 
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The Starliner would have insignificant impacts to utilities and infrastructure. 

4.2.13 Hazardous Materials, Hazardous Waste, Solid Waste, and Pollution Prevention 

The Starliner spacecraft contains the following hazardous materials: 

CM Fuel: Hydrazine (N2H4) – less than 200 pounds 

SM Fuel: Mono-Methyl Hydrazine (CH3(NH)NH2) – less than 2000 pounds 

SM Oxidizer: Dinitrogen Tetroxide (N2O4) – less than 3000 pounds 

Lithium Ion Batteries: approximately less than 1000 pounds 

Ammonia-less than 0.5 pounds 

Perfluoropolyether heat transfer fluid (Galden HT) – CM: less than 110 pounds, SM: less than 100 pounds 

HFC-134a coolant – less than 2 pounds  

Pyro material – less than 70 pounds 

Typical safety data sheets for these materials is included in Appendix B of this EA. 

There are no ionizing radiation sources on the Starliner. 

If there are any hazardous material releases from the Starliner at CCAFS, Boeing will comply with all Air 

Force Hazardous Material Emergency Response Plan (10-2), requirements while on CCAFS properties and 

NASA requirements while on KSC premises as well as all local, state, and federal rules and regulations 

associated with the clean-up, management, and disposal of all materials/wastes. All pyros would be in a 

safe configuration until reconfigured just before launch. 

The impacts to hazardous materials, waste, and pollution prevention would be minimal. 

4.2.14 Human Health and Environment 

A Starliner Missile System Prelaunch Safety Package (MSPSP) will be submitted to the Air Force 45th 

Space Wing Range Safety Office for review and approval prior to launch.  This package will identify a list 

of hazardous materials that are present on the Starliner and the chemical characteristics of these materials, 

health hazards, identification of material incompatibility problems in the event of a spill, recommended 

methods and techniques for decontamination of areas affected by spills and vapor clouds and hazardous 

waste disposal procedures for any materials generated during the final processing of the Starliner at LC 41. 

As referenced in section 4.2.13, for any hazardous material releases from the Starliner at CCAFS or KSC, 

Boeing will comply with all Air Force and/or NASA emergency response requirements. 

The impacts to human health and the environment would be minimal. 

4.2.15 No Action Alternatives 

The no action alternative would consist of not launching the Starliner.  Not launching the mandatory test 

flights and subsequent missions would severely impact the future of the manned spaceflight program by 

delaying it until the Space Launch System (SLS) currently under devolvement is designed, built and tested.  

The proposed date for the initial test flight for the Starliner is currently 2018 and data gained from the 
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proposed test flight would not be available until sometime after this date.  The data is critical for completing 

the final design as well as to obtaining final human rating of the Starliner through NASA. 

4.2.16 Mitigation Measures 

The only mitigation measures that would be necessary for the Starliner would be a case where a failure 

occurred causing a leak of a hazardous material from the spacecraft. Should this happen Boeing will comply 

with all Air Force and/or NASA emergency response requirements. 
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5.0 WSMR Affected Environments and Environmental Impacts  

The Final Environmental Impact Statement for Development and Implementation of Range-Wide Mission 

and Major Capabilities at White Sands Missile Range, New Mexico (U.S. Army, 2009) contains details on 

the on-going activities that take place at WSMR. This EIS and the Integrated Natural and Cultural 

Resources Management Plan (INCRMP) and Environmental Assessment (U.S. Army, 2015) contain a 

general discussion of the affected environments present. Both were utilized in the preparation of this EA. 

The Final Environmental Assessment Joint Urban Test Capability White Sands Missile Range, New 

Mexico, U.S. Army, 2013 and the Commercial Crew Transportation System (CCTS) Pad Abort Test, U.S. 

Army White Sands Missile Range Environmental Assessment, DCC1-00755-01, Revision A, the Boeing 

Company, 2014 were also utilized in the preparation of this EA. 

 Air Quality  

5.1.1 Affected Environments 

The U.S. Environmental Protection Agency (EPA) regulates air quality through National Ambient Air 

Quality Standards (NAAQS). Air quality is assessed according to six criteria pollutants: carbon monoxide, 

ozone, nitrogen dioxide, sulfur dioxide, respirable particulate matter (PM), and lead (EPA 2011). WSMR 

is located in counties considered to be in attainment of NAAQS except potentially for particulate matter 

less than 10 microns in size (PM10). In December 2000, the New Mexico Air Quality Bureau submitted a 

Natural Events Action Plan (NEAP) for Doña Ana County for PM10. EPA would excuse those PM10 

exceedances caused by uncontrollable natural events, if adequate dust control plans are in place. For Doña 

Ana County, getting these exceedances excused would keep the area from being designated as 

nonattainment for PM10 (EPA 2011, New Mexico Environmental Department (NMED) 2016) High levels 

of particulate matter from natural sources, such as dust storms, may occur temporarily during periods of 

high winds. The State of New Mexico, in accordance with federal clean air standards, has adopted a set of 

air quality control regulations that apply to stationary sources of air pollution, such as diesel generators. 

They do not apply to mobile sources, such as trucks, aircraft, or missiles.  

WSMR has a Title V air permit (Permit # P085R2) and must comply with applicable federal, state, and 

local regulations. WSMR must also comply with State or Federal Implementation plans, if any, with 

adequate supporting analysis. Air quality at WSMR is affected by daily weather conditions, such as 

individual and common collective sources of air pollutants. Most emissions are primarily from vehicle 

exhaust and dust generated on dirt and gravel roads. The proposed action would produce temporary man-

made airborne pollution from vehicles traversing dirt and gravel roads and vehicle engine and portable 

generator emissions during landing and recovery activities. WSMR has signed a memorandum of 

agreement with the New Mexico Environment Department regarding the Natural Events Action Plan. This 

plan outlines WSMR’s actions and responsibilities to implement dust control measures in an effort to reduce 

anthropomorphic dust.  

Refer to Section 3.4 of the WSMR EIS for a general discussion of air quality (U.S. Army, 2009). 

http://www.nmenv.state.nm.us/aqb/NEAP/open_house.html
http://www.nmenv.state.nm.us/aqb/NEAP/Dona_Ana2.html
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5.1.2 Environmental Consequences 

Impacts resulting from the proposed action would be considered significant if they cause levels of air 

pollution that cause an exceedance of permit limits or regional air quality standards. Impacts would also be 

significant if the action would cause pollutant concentrations to exceed one or more of the NAAQS or 

would increase the frequency or severity of any such existing violations (FAA Order 1050.1F).  

The proposed action includes clearance of the landing zones, by demolishing unused buildings, burying 

power lines, clearing of large vegetation, grading of terrain, and two landing tests followed by regularly 

scheduled missions anticipated to take place 1-2 times/per year (spread out over the 5 landing sites), all of 

short duration.   

During the building demolition, power line burial, vegetation mowing or removal and terrain grading, air 

emissions would be generated from vehicle and portable generator combustion, man-made dust, and, should 

a failure occur, fluid release from the construction vehicles (coolant, diesel or gasoline). To minimize dust 

during these activities, dust control measures, such as water trucks or dust suppressants, would be used as 

necessary. Impacts to air quality from dust would be negligible due to the short duration of these activities. 

The Starliner spacecraft lands under parachutes. No propulsion jet firings take place below approximately 

30,000 feet altitude. During the landing and recovery operations air emissions would be generated from 

vehicle and portable generator combustion, man-made dust, and, should a failure occur, fluid release from 

the Starliner (hydrazine or ammonia) or recovery vehicles (coolant, diesel or gasoline).  

Dust or soil particulate matter disturbance would occur at the landing site for the Starliner spacecraft, at the 

impact sites for the items jettisoned before landing, and from the recovery vehicles. However, only small 

quantities of dust would be generated during these short events. To minimize dust during these activities, 

dust control measures, such as water trucks or dust suppressants, would be used as necessary. Impacts to 

air quality from dust would be negligible. 

The proposed action would require the use of portable generators to supply appropriate power at the 

demolition and landing sites. For demolition, the construction contractor would be responsible for providing 

any permitting necessary. For Starliner landings, WSMR would provide generators from existing units if 

available.  These generators are included in the WSMR Title V Air Permit, and would be operated in 

accordance with the applicable regulations and operating restrictions.  If WSMR generators are unavailable, 

Boeing would supply units and the air permit would be modified as needed.   

In the event of a fuel leak from the Starliner spacecraft, the actual hazard distances would depend on the 

amount of hydrazine released, meteorological conditions, and emergency response measures taken. A 

dispersion model of potential hydrazine releases has been performed to establish the worst-case hazard 

scenarios assuming all of the hydrazine remaining on the spacecraft following a nominal mission to the ISS 

is released in the atmosphere due to a leak at landing. (Details of the dispersion models are available in 

Appendix C.) Standard Operating Procedures (SOPs) would be developed, including having personnel in 

personal protection equipment approach the spacecraft with sampling equipment to determine the presence 

of any free hydrazine. The procedures would document the distances at which it would be safe to establish 

perimeters around the spacecraft during the sampling tests. Establishment of and adherence to these SOPs 

would minimize potential hazards to personnel in the unlikely event of an unplanned propellant release. 
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The low likelihood of such an occurrence and the implementation of approved emergency response plans 

would limit the impact of such a release. In addition, the remote location of the site and the prevailing 

weather conditions provide the time and distance required to disperse the pollutants to non-hazardous levels 

before reaching inhabited areas. A typical Material Safety Data Sheet (MSDS) for hydrazine is located in 

Appendix B.  

The ground cooling units (GCU) (2 total) used by the LRT contain ethylene glycol (less than 30 gallons 

each), hydrofluorocarbons (HFC) 134a refrigerant (less than 5 gallons each), and halocarbon Rf-404A (less 

than 3 gallons each). Unless a failure occurs that would allow release, all hazardous material would remain 

in the GCUs and be transported back to the Boeing facility at WSMR after recovery operations are 

complete. Any hazardous material that escapes would be collected and disposed of by the emergency 

response team in accordance with applicable WSMR regulations. 

The ammonia present on the spacecraft is contained in several heat pipes used in the cooling system. Release 

would only take place in the unlikely event of a weld failure or puncture of a heat pipe. The maximum 

amount of ammonia in any heat pipe is just under 12 grams. 

In the event of a fuel leak from a vehicle or generator, WSMR SOPs would be utilized to contain and clean 

up the spill, thereby minimizing impacts to air quality.  

Fire suppression, hazardous materials emergency response, and emergency medical teams would be on site 

during landing and recovery operations. 

Based in the size of the LRT convoy that will be involved in the activities, emissions are estimated at a few 

tens to a few hundred pounds per year, depending on the pollutant. This is well below the de minimis levels 

set by the EPA of 50-100 tons per year, depending on the pollutant, for a non-containment area. (EPA, De 

Minimis Tables) 

The New Mexico Environment Depart (NMED) submitted comments during the draft EA public review 

period that included comments related to air quality (see Appendix I). Boeing plans to keep records on 

generator use and will not be using any for more than 500 hours per year at WSMR. The other NMED 

recommendations will also be implemented.  

In summary, the proposed action would not result in exceedance of any air quality standards or permit levels 

and therefore would not result in significant air quality impacts. 

5.1.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in air quality impacts at the WSMR landing sites or the surrounding 

area. 

5.1.4 Mitigation Measures 

Normal dust suppression methods would be employed as necessary. Vehicles and generators would be 

inspected to ensure proper working order and compliance with applicable permitting requirements, safety. 

The site safety plan would be designed to minimize environmental impacts and health hazards in the 

unlikely event of an accidental fuel or hazardous material leak. Hazardous materials-related response plans 

and standard safety operating plans would be developed before beginning the proposed action.  
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 Biological Resources 

5.2.1 Affected Environment 

A literature search was performed to compile existing data relating to surveys that have been previously 

conducted at or near the proposed landing sites. Additionally, the U.S. Fish and Wildlife Service (USFWS) 

website was consulted to complete an Information for Planning and Conservation (IPaC) search, which 

provided a current list of potential threatened and endangered species (TES) that may occur at the proposed 

landing sites. Natural resource surveys were then conducted at each of the proposed landing sites. For each 

site ten sampling points were selected (green circles on figures 5-1 and 5-2), each consisting of a 425 ft. 

(129 m) radius area, that were surveyed by walking throughout the area and recording vegetation and faunal 

species. Note the maps also show old land condition trend analysis points (shown as LCTA). These were 

not utilized as part of the survey results. 

The IPaC system was also queried to obtain a list of fauna and critical habitat that is within the footprint of 

the sonic boom (shown in Appendix D). 

The migratory bird nesting season for WSMR is between March 1 and August 31. 

A general discussion on biological resources found on WSMR is available in Section 3.7 of the WSMR 

EIS and the WSMR Integrated Natural and Cultural Resources Management Plan and Environmental 

Assessment (U.S. Army, 2009; US Army, 2015). 

The report generated as a result of the 2016 survey is found in Appendix E of this document. 

WSMR-649 Landing Site  

Four vegetation communities have been described at the WSMR-649 landing site: desert plains grassland, 

lowland basin grassland, sandsage shrub land, and vegetated gypsum outcrop (Muldavin et al. 2000). Desert 

plains grasslands are characterized as occurring on rolling sandy plains with black grama/soaptree yucca 

communities (Muldavin et al. 2000). Lowland basin grasslands are characterized by alkali sacaton 

dominated types and occur on alluvial flats in basin bottoms (Muldavin et al. 2000). Sandsage shrub lands 

are dominated by sand sagebrush on the sandy plains of the northern Jornada Del Muerto basin (Muldavin 

et al. 2000). This community is intermixed with desert plains and lowland basin grasslands. The vegetated 

gypsum outcrop community is restricted to gypsum outcrops within basin bottoms and on foothills 

throughout WSMR (Muldavin et al. 2000). Basin bottoms are characterized by Gyp dropseed/hairy coldenia 

and Fourwing saltbush/Gyp dropseed communities (Muldavin et al. 2000). Figure 5-1 shows the 

demarcations between these communities and the 10 sample sites for the biological survey conducted. At 

the WSMR-649 site, locations outside the 4km CM landing zone were surveyed to take into account 

vegetation that could be impacted by the larger landing zone. 

The USFWS IPaC produced a total of 15 potential TES that exist in Socorro County. After analyzing 

information from the literature search, consultation with resource experts, and assessing existing habitat 

conditions, seven species were deemed appropriate for consideration within the landing zone (Table 5-1). 



DCC1-01290-01  4 June 2019 

19  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 

Figure 5-1: WSMR 649 Vegetation Communities and Survey Locations 
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Table 5-1: Species Federally Listed as Threatened and Endangered, Recorded or Potentially Occurring at 

649 WIT North Landing Site 

Species Status 

County 

where 

species 

occurs 

Range/Habitat 

Requirements 

Potential 

Occurrence 

at 649 WIT 

Note on Effects 

Determination 

Least Tern 

(Sterna 

antillarum) 

Endangered Socorro River systems 
Unlikely to 

occur 
No Effect 

Aplomado falcon 

(Falco femoralis 

septentrionalis) 

Endangered, 

Experimental 

populations, 

Non-

essential 

Socorro 
Desert grassland 

associations 

Unlikely to 

occur 
No effect 

Yellow-billed 

cuckoo 

(Coccyzus 

americanus) 

Threatened Socorro Riparian systems 
Unlikely to 

occur 
No effect 

Piping Plover 

(Charadrius 

melodus) 

Threatened Socorro 

Sandy upper 

beaches and 

shorelines  

Unlikely to 

occur 
No effect 

Southwestern 

Willow 

flycatcher 

(Empidonax 

traillii extimus) 

Endangered Socorro Riparian habitats 
Unlikely to 

occur 
No effect 

Pecos sunflower 

(Helianthus 

paradoxus) 

Threatened Socorro 
Permanent 

wetlands 

Does not 

occur 
No effect 

New Mexico 

meadow jumping 

mouse (Zapus 

hudsonius) 

Endangered Socorro Riparian habitats 
Does not 

occur 
No effect 

Information obtained from USFWS; Muldavin et al. 2000; WSMR 2015; Burkett 1997; and Tazik et al 

1992. 
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All five bird species considered for this site have the potential to fly through the area, particularly during 

spring and fall migration. Desert plains grassland habitat with yucca association is known to provide habitat 

for the Northern Aplomado falcon. No suitable habitat exists at the 649 site for the other three species of 

birds considered. No wetland or riparian habitat suitable for the Pecos sunflower or the meadow jumping 

mouse exist within the North landing zone. A single observation of an aplomado falcon was recorded in the 

Stallion basin near Gallegos Site in 2005 (Burkett 2005). Other observations of aplomado falcons in the 

Stallion basin were the result of the reintroduction program, which is no longer being conducted. The 

Peregrine Fund (2014) has determined that this region of the Chihuahuan Desert is not currently suitable 

for the aplomado falcon due to prolonged drought. This analysis supports the conclusion that no threatened 

or endangered species are at potential risk from proposed landing and recovery operations of Boeing 

spacecraft at the North landing site. 

Surveys at the WSMR-649 landing site revealed several habitat types. Survey sites 1, 3, 4, 7, and 10 were 

in the lowland basin grassland vegetation type and were dominated by fourwing saltbush and alkali sacaton. 

Survey plot 8 was characterized by a burrograss flat. Survey plot 6 is a soaptree yucca/alkali sacaton 

grassland. Survey plot 2 was dominated by fourwing saltbush with scattered soaptree yucca. Survey plot 5 

is a black grama/soaptree yucca grassland. Survey plot 9 is a fourwing saltbush shrub land. Bare ground 

appeared to comprise the majority of the surface area (60-70 percent) within survey plots number 7, 9, and 

10. Thirty-seven species of vegetation were identified within the survey areas. Twenty-seven faunal species 

were detected during the surveys. 

A complete list of species identified at WSMR 649 can be found in Appendix E: Natural Resources Survey 

Report. 

WSSH Landing Site  

Muldavin et al. (2000) classified the vegetation at the WSSH landing site as pickleweed shrub land. These 

communities are characterized as open-canopied shrub lands of pickleweed with understories that are poor 

in diversity and cover (Muldavin et al. 2000). These communities are an excellent indicator of highly 

alkaline soils (Muldavin et al. 2000). Species diversity appears to be naturally low in this community, with 

only a limited set of salt-tolerant species able to occupy these areas (Burkett 1997, WSMR 2015, Muldavin 

et al. 2000, Tazik et al. 1992). Faunal surveys conducted in this habitat type have resulted in detection of 

very few faunal and floral species (Burkett 1997, Tazik et al. 1992). Figure 5-2 shows the 10 sample sites 

for the biological survey conducted. At the WSSH site, only locations within the 4km landing zone were 

surveyed as this was representative of the vegetation that could be impacted by the larger landing zone. 

For analysis of the WSSH landing site the USFWS IPaC produced a total of four potential TES that exist 

in Doña Ana County. Species federally listed as endangered, threatened, candidate, or proposed, and 

nonessential experimental populations that may occur within the landing sites were examined to determine 

potential for occurrence and effect from proposed actions (Table 5-2). 
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Figure 5-2: WSSH Vegetation Survey Locations 
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Table 5-2: Species Federally Listed as Threatened and Endangered, Recorded and Potentially Occurring in 

White Sands Space Harbor South Landing Site 

Information obtained from USFWS; Muldavin et al. 2000; WSMR 2015; Burkett 1997; and Tazik et al 

1992. 

All three bird species considered for this site have the potential to fly through the area, particularly during 

spring and fall migration. Least terns are known to use broad open sandy habitats but always in association 

with river and lake habitats where they forage for fish. No suitable habitats exist for any of these three bird 

species or the Sneed’s Pincushion cactus at the South WSSH landing site. 

Surveys at the WSSH landing site revealed very low species diversity and large areas of bare ground 

(exceeding 95 percent) in each survey area. Only two species of vegetation were identified within the survey 

areas: pickleweed (Allenrolfea occidentalis) and non-native saltcedar (Tamarix ramosissima). Very few 

faunal species were detected during the surveys. Saltcedar trees at this site are suffering from the effects of 

saltcedar leaf beetles and several were observed on the trees while conducting surveys. Saltcedar response 

to beetle presence varies greatly at different sites and situations; for example, the USDA reports mortality 

levels approaching 90 percent in Utah after 9 years (USDA 2016). Numerous studies of the beetles’ effect 

on saltcedar are currently being conducted across the western U.S., but studies have not been conducted on 

Species Status 

County 

where species 

occurs 

Range/Habitat 

Requirements 

Potential 

Occurrence 

at WSSH 

Note on 

Effects 

Determination 

Least Tern 

(Sterna 

antillarum) 

Endangered Doña Ana River systems 
Unlikely to 

occur 
No Effect 

Aplomado 

falcon 

(Falco 

femoralis 

septentrionalis) 

Endangered, 

Experimenta

l 

populations, 

Non-

essential 

Doña Ana 
Desert grassland 

associations 

Unlikely to 

occur 
No effect 

Yellow-billed 

cuckoo 

(Coccyzus 

americanus) 

Threatened Doña Ana Riparian systems 
Unlikely to 

occur 
No effect 

Sneed’s 

pincushion 

cactus 

(Escobaria 

sneedii var. 

sneedii) 

Endangered Doña Ana 

Found in cracks of 

limestone formations in 

broken terrain and steep 

slopes usually in 

Chihuahuan desert scrub. 

Does not 

occur 
No effect 
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widely separated saltcedar in extremely low density, such as are found at the WSSH landing site. It is thus 

likely, but not certain, that these beetles will eventually (within three to five years) kill all the saltcedar at 

this site. 

A complete list of species identified at the WSSH landing site can be found in Appendix E: Natural 

Resources Survey Report. 

Sonic Boom Footprint 

Table 5-3 shows the federally listed species and whether there is critical habitat within the footprint of the 

sonic boom as shown in the USFWS IPaC system. Fish and plants were not included as they will not be 

affected by the boom.  

Table 5-3: Federally Listed Species Within Sonic Boom Footprint 

Species Status 
Critical Habitat in Sonic 

Boom Footprint 

Mammals   

Gray Wolf  

(Canis lupus) 

Endangered No 

Canadian Lynx 

(Lynx canadensis) 

Threatened No 

Jaguar  

(Panthera onca) 

Endangered No 

Lesser Long-nosed Bat 

(Leptonycteris curasoae 

yerbabuenae) 

Endangered No 

Mexican Long-nosed Bat 

(Leptonycteris nivalis) 

Endangered No 

New Mexico Meadow Jumping 

Mouse  

(Zapus hudsonius luteus) 

Endangered Yes 

Penasco Least Chipmunk  

(Tamias minimus atristriatus) 

Candidate No 

Birds   

Least Tern  

(Sterna antillarum) 

Endangered No 
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Species Status 
Critical Habitat in Sonic 

Boom Footprint 

Mexican Spotted Owl 

(Strix occidentalis lucida) 

Threatened Yes 

Northern Aplomado Falcon 

(Falco femoralis septentrionalis) 

Endangered No 

Piping Plover  

(Charadrius melodus) 

Threatened No 

Southwestern Willow Flycatcher 

(Empidonax traillii extimus) 

Endangered Yes 

Yellow-billed Cuckoo  

(Coccyzus americanus) 

Threatened Yes 

Red Knot  

(Calidris canutus rufa) 

Threatened No 

Reptiles   

Narrow-headed Gartersnake 

(Thamnophis rufipunctatus) 

Threatened No 

New Mexican Ridge-nosed 

Rattlesnake  

(Crotalus willardi obscurus) 

Threatened No 

Northern Mexican Gartersnake 

(Thamnophis eques megalops) 

Threatened No 

Amphibians   

Chiricahua Leopard Frog  

(Rana chiricahuensis) 

Threatened No 

5.2.2 Environmental Consequences 

Impacts resulting from the proposed action would be considered significant if: 

1. The U.S. Fish and Wildlife Service determines that the action would be likely to jeopardize the continued 

existence of a federally listed TES, or would result in the destruction or adverse modification of federally 

designated critical habitat (FAA Order 1050.1F) 

2. The proposed action would cause substantial mortality or displacement of species 

3. The proposed action would cause substantial damage to vegetation communities 
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The environmental effects analyzed in the following sections were not significant. 

Flora 

Disturbance and/or removal of vegetation would occur in areas around the buildings during demolition and 

along the path of the power lines during burial. Vegetation that could impact the safety of the Starliner 

landing would also be removed. At WSSH, this amounts to approximately 5 acres out of the 12,400 acres 

in the 4km radius landing zone (shown in the blue oval in Figure 5-3). Only the vegetation within a 2.5 km 

radius circle from the center would be cleared. The area to be cleared is highlighted in Figure 5-3. Due to 

numerous NGA markers that need to be preserved and potential risks to resources in the Plio-Pleistocene 

Mammalian Paleontology Special Natural Area vegetation removal would be performed in a specific 

manner to avoid impacts. Operationally vegetation would be mowed to a height of less than 8 inches. 

Vegetation removal beyond the 5 acres would require further assessment to determine impacts to soils and 

fossil resources. Per Appendix E, Natural Resources Survey Report, only two species of vegetation are 

present at WSSH: pickleweed and non-native salt cedar. The area is approximately 95% bare ground. The 

loss of vegetation will not be significant because of the small amount being removed and the vegetation 

communities are well represented or are non-native invasive plants within WSMR.  No vegetation removal 

will be performed at WSMR-649 as part of this EA. Vehicular traffic will be limited to that needed to gain 

access to the work sites to prevent unnecessary vegetation disturbance. 
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Figure 5-3: Areas of Vegetation to be Removed at WSSH 

WSSH 
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Some vegetation, if present, would be disturbed at the Starliner landing site and during the recovery of 

jettisoned pieces, but only a small area would be affected. In all proposed recovery activities, ground 

vehicles would use existing roads when available, and travel a single in-and-out path when traveling off-

road. Off-road traffic would be restricted in accordance with WSMR regulations to minimize disturbance 

to vegetation.  

There is a small possibility of a wild land fire due to the latent heat of the spacecraft following reentry. This 

would be more likely at the WSMR-649 site due to the amount of vegetation present versus the WSSH site, 

but is still extremely unlikely due to the large amount of bare ground. However, should one occur, WSMR 

has appropriate equipment and existing processes to control and extinguish fires. Re-vegetation and best 

management practices to minimize erosion would be included in the recovery plan if a fire were to occur. 

The only debris generated is from the pieces of the spacecraft that jettison during landing and any trash 

generated as part of the landing and recovery operations. All jettisoned pieces, if found, and trash would be 

collected as efficiently as possible to minimize the impact to surrounding vegetation and wildlife. It may 

not be possible to find all of the jettisoned pieces due to their small size and the size of the overall landing 

zone. The jettisoned items do not pose a significant threat to any area of environmental concern.   

Overall, there would be no long-term significant impacts to site vegetation. 

Fauna 

Fauna could be affected by construction activities, vegetation mowing, grading of terrain, vehicle landing, 

and recovery activities. Noise from sources, such as vehicles, heavy machinery, and general human 

activities, related to construction and recovery activities would lead to species-specific faunal reactions. 

Factors influencing faunal responses may be time and length of the noise, seasonality, time of day, stress 

and physiological effects, life history, naturally occurring and background noise, and habituation. Noise 

from the sonic boom, vehicles, and general human activities would cause some disruption to wildlife found 

in the project areas. Many small mammals and reptiles would likely react to unexpected noise by retreating 

underground. Larger mammals and birds would likely temporarily vacate the area (Larkin 1996). Therefore, 

the localized and temporary nature of increased noise and activity would not have a significant long-term 

effect on fauna inhabiting the landing sites. 

Small mammals, ground-nesting birds, reptiles, and amphibians could be injured or killed by vehicles 

during demolition and power line burial. To minimize project-related mortality of wildlife, vehicles will 

keep to existing roadways whenever possible. Construction personnel will be instructed not to collect, harm 

or harass any wildlife species. 

Ground burrowing and nesting fauna could be affected by the vegetation mowing, grading of terrain, or 

removal of physical structures. WSMR biologists will survey the areas programmed for vegetation removal, 

terrain grading, and removal of physical structures to ensure these activities minimize impacts to biological 

resources. If vegetation needs to be removed during nesting season, the survey will include looking for the 

presence of nesting migratory birds. Any nesting migratory birds observed will require further coordination 

with WSMR Army Garrison Environmental Office to determine the appropriate course of action.  

Mitigations may include avoidance, moving the nest, delay of activity until nesting is complete or acquiring 

a US Fish and Wildlife take permit.   
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Fauna could be affected by the Starliner landing and recovery activities. The probability of directly hitting 

fauna with the spacecraft or jettisoned pieces is inherently low. Small mammals, ground-nesting birds, 

reptiles, and amphibians could be injured or killed by vehicles during landing and recovery operations. Any 

active bird nests found during landing recovery operations will be marked for avoidance and reported to 

WSMR biologists, as will any injured or dead birds. To minimize project-related mortality of wildlife, 

vehicles would keep to existing roadways whenever possible. Landing and recovery personnel would be 

instructed not to collect, harm or harass any wildlife species. For night operations that require portable 

lighting, WSMR portable lighting guidelines would be followed to ensure they do not attract migrating 

birds. 

While individual mortality may occur to non-protected wildlife species, regional populations of species 

would not be affected. Construction and landing activities would affect only a limited portion of the total 

available habitat within WSMR.  

Habitat associations with the WSMR-649 landing site are varied and support a broad diversity of animal 

life. Analysis of past surveys and information gathered during the 2016 survey efforts at this site revealed 

no federally or state listed species inhabiting or likely to inhabit the site. Habitat associations with the 

WSSH landing site are extremely biologically unproductive and large expanses of the area are completely 

barren. A larger area, and therefore more species, would be affected by the sonic boom. The footprints for 

the sonic boom are shown in Appendix D. The maximum sonic boom footprint is 0.5 psf, which is 

equivalent to something less than a clap to thunder. 

No long-term negative effects to biological resources are anticipated from the proposed action at either 

landing site. There would be no impact to TES species as none are likely to occur in either landing zone 

and the sonic boom would take place at most two times per year. Therefore, the proposed action will not 

have any significant impacts to biological resources.  

5.2.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in biological resource impacts at the WSMR landing sites or the 

surrounding area.  

5.2.4 Mitigation Measures 

WSMR biologists will survey the areas programmed for vegetation removal, terrain grading, and removal 

of physical structures to ensure these activities minimize impacts to biological resources. If vegetation needs 

to be removed during nesting season, the survey will include looking for the presence of nesting migratory 

birds. Any nesting migratory birds observed will require further coordination with WSMR Army Garrison 

Environmental Office to determine the appropriate course of action.  Mitigations may include avoidance, 

moving the nest, delay of activity until nesting is complete or acquiring a US Fish and Wildlife take permit.   

Appropriate methods of recovery will be practiced for all jettisoned items. Ground vehicles would use 

existing roads when available, and follow a single in-and-out path when traveling off-road. Off-road traffic 

would be restricted to minimize disturbance to the vegetation. If any species listed in Table 5-1 and 5-2 are 

found following the completion of this EA, WSMR Directorate of Public Works - Environmental would be 
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consulted to determine if additional mitigation is necessary to prevent impact to the listed species’ 

populations.  

 Climate  

5.3.1 Affected Environment 

Located in the northern portion of the Chihuahuan Desert, WSMR has an arid to semi-arid climate with 

abundant sunshine, relatively low humidity, modest rainfall, and relatively mild winters typical of low 

latitude arid areas. Rainfall through the year is light and insufficient for any growth except desert vegetation. 

The average annual rainfall at WSMR is around 25 cm (10 in); however, it varies across the range with 

highest amounts on or near the mountains. Temperatures at WSMR are generally warm in the summer and 

mild during the winter. Temperatures are often near 32 to 38°C (90 to 100° F) for long periods in the 

summer. Mild daytime temperatures characterize winter, rising to 12.8 to 15.6° C (55 to 60° F) on average. 

The lowest temperatures occur in December and January, and nighttime temperatures often drop below 

freezing (WSMR EIS 2009). 

At WSMR, the prevailing wind direction is from the southwest with spring being the windy season. Average 

wind speed is approximately 10 kph (6mph), but wind gusts of more than 48 kph (30 mph) are common. 

Winds are strongest from late February through early May. Westerly winds during this time occasionally 

cause severe dust storms. These storms are a result of sparse vegetation and dry loose soil. Dust storms 

occur most frequently in March and April and more rarely in other months (Eschrich 1992). 

5.3.2 Environmental Consequences 

In August 2016, the White House CEQ released final guidance regarding the consideration of greenhouse 

gases (GHGs) in NEPA documents for federal actions (CEQ 2016). The 2016 guidance encourages agencies 

to draw from their experience and expertise to determine the appropriate level and type of analysis required 

to comply with NEPA; discusses methods to appropriately analyze reasonably foreseeable direct, indirect, 

and cumulative GHG emissions and climate effects; and recommends that agencies quantify a proposed 

action’s projected direct and indirect GHG emissions, taking into account available data and GHG 

quantification tools.  

The Starliner spacecraft lands under parachutes. Reentry of the Starliner would not generate greenhouse 

gas emissions).  No propulsion jet firings take place below approximately 30,000 feet altitude. There would 

be exhaust from construction and recovery vehicles and portable generators, as well as some dust caused 

by the movement of the vehicles during the demolition/power line burial, vegetation mowing, terrain 

grading, and landing recovery operations. Project emissions would not alter the global climate or climate 

at WSMR. The contribution of GHG emissions from the proposed action to global climate change would 

be negligible. In addition, climate change would not affect the proposed action or exacerbate any of the 

potential effects caused by the proposed action.  

Thus, the proposed action is not expected to result in climate impacts.  

5.3.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in climate impacts at the WSMR landing sites or the surrounding area. 
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5.3.4 Mitigation Measures 

No mitigation is necessary, as the proposed action is not expected to result in climate impacts 

 Department of Transportation Act, Section 4(f)  

5.4.1 Affected Environment 

Section 4(f) of the U.S. Department of Transportation Act of 1966 (now codified at 49 U.S.C. § 303) 

protects significant publicly owned parks, recreational areas, wildlife and waterfowl refuges, and public 

and private historic sites listed or eligible for listing on the National Register of Historic Places. Section 

4(f) provides that the Secretary of Transportation may approve a transportation program or project requiring 

the use of publicly owned land off a public park, recreation area, or wildlife or waterfowl refuge of national, 

state, or local significance, or land of an historic site of national, State, or local significance, only if there 

is no feasible and prudent alternative to the use of that land and the program or project includes all possible 

planning to minimize harm resulting from the use. The proposed action will take place entirely within 

WSMR, with the exception of the sonic boom footprint. These areas contain the following potential Section 

4(f) properties (see Appendix D for the sonic boom footprints): 

 The White Sands National Monument WHSA is directly south of the WSSH landing site. It is 

accessed by U.S. Route 70, which is the closest public road to the WSSH landing site and traverses 

the southern portion of WSMR.  

 The San Andres National Wildlife Refuge is west of the WSSH landing site but is entirely within 

WSMR and has no public access. 

 The Trinity National Historic Landmark is east of the WSMR-649 landing site but is entirely within 

WSMR and has no public access except during two weekends per year when it is open to the public.  

 The Bosque del Apache National Wildlife Area is outside the WSMR boundary northwest of the 

WSMR-649 landing site but is under the footprint of the highest overpressure area of the sonic 

boom. 

 The sonic boom footprint, depending on re-entry trajectory, could also be heard in parts of 

McKinley, Cibola, Valencia, Catron, Sorocco, Lincoln, Grant, Sierra, Otero, Hidalgo, Luna, and 

Dona Ana Counties. Potential Section 4(f) properties within the footprints include public sites in 

the Cibola and the Gila National Forests, the El Malpais National Conservation Area, the Sevilleta 

and the Bosque Del Apache National Wildlife Refuges, the Organ Mountains-Desert Peaks 

National Monument, and several state parks. The boom footprint also covers several historic 

districts and many properties listed on the NRHP. The potential Section 4(f) properties closest to 

the landing site, and therefore more likely to hear the sonic boom, are the Elephant Butte Historic 

District, Dam, and Irrigation District; the Tingly, Carrie, Hospital and the Hot Springs Bathhouse 

and Commercial Historic Districts in Truth or Consequences; the La Mesilla, the Alameda-Depot, 

and the Mesquite Street Original Townsite Historic Districts and other properties in Las Cruces; 

and other properties to the northwest and southwest of WSMR.  

5.4.2 Environmental Consequences 

Impacts would be significant if the proposed action involves more than a minimal physical use of a Section 

4(f) resource or constitutes a “constructive use” based on an FAA determination that the project would 
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substantially impair the Section 4(f) resource (FAA Order 1050.1F). Substantial impairment occurs when 

the activities, features, or attributes of the resource that contribute to its significance or enjoyment are 

substantially diminished. 

For Section 4(f) purposes, a proposed action would “use” a property in one of two ways: 

 Physical use: the action physically occupies and directly uses the Section 4(f) resource. An action’s 

occupancy or direct control (via purchase) causes a change in the use of the Section 4(f) resource. 

 Constructive use: the action indirectly uses a Section 4(f) resource by substantially impairing the 

resource’s intended use, feature, or attributes. 

The proposed action would not result in a physical use of any Section 4(f) property. For Starliner landings, 

WSMR Flight Safety, based on the specific mission parameters, would determine the need for closures 

during landing and recovery operations. If needed, road closures would occur according to the existing 

agreements with the WHSA and New Mexico DOT, would take place a maximum of two times per year, 

and would be short term in nature. Any impacts on public access to the WHSA would be minimal and not 

impair the monument.  

The sonic boom generated prior to landing would be short term in duration and, while noticeable, would 

not cause any impacts or damage due to the small magnitude of the overpressure (a maximum of 0.5 pounds 

per square foot (psf), somewhat less than a clap of thunder). 

Starliner landings would not be planned for the weekends the Trinity Landmark is open to the public (first 

weekend of April and October).The Proposed Action would not result in a constructive use of any of the 

potential Section 4(f) properties listed above. Thus, there would be no significant impacts on Section 4(f) 

properties.  

5.4.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in Section 4(f) impacts at the WSMR landing sites or the surrounding 

area. 

5.4.4 Mitigation Measures 

Closures during landing and recovery operations would only take place when determined to be necessary 

by WSMR Flight Safety based on the specific mission parameters. 

 Land Use and Airspace  

5.5.1 Affected Environment 

WSMR was established on July 9, 1945, as White Sands Proving Ground to conduct research in rocket 

warfare. The DoD facility is closed to the public and is surrounded by land that is primarily managed by 

other federal agencies and the state government. The proposed action is comparable with other types of 

activities carried out at WSMR, and is compatible with the overall mission of WSMR. Refer to Section 3.2 

of the WSMR EIS for a general discussion of land use (U.S. Army, 2009). 

Public access to the northern portion of WSMR, including the proposed WSMR-649 landing site, is 

restricted. However, hunting regularly occurs in this region. Hunting is allowed on WSMR on a non-
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interference basis during weekends, holidays, and Range non-duty days. Hunting is seasonal and for those 

species listed in the current New Mexico Department of Game and Fish (NMDGF) proclamation. All 

hunting activities on WSMR are done in compliance with NMDGF regulations, State and Federal laws, 

Army regulations, and Range policies and regulations (WSMR 2015). The WSMR-649 landing site is 

located within Stallion Hunting Area and Recreational Hunting Area 4 (U.S. Army, 1999). 

Public access to the White Sands National Monument is normally available daily although is closed 

periodically for WSMR testing.  

At WSMR, the Cox Range Control Center (CRCC) is delegated management and control (e.g. air traffic 

control and scheduling) of the airspace in the area described for the proposed action. WSMR’s airspace 

complex includes several restricted areas that individually have unique specifications (e.g. area, altitude, 

and operation times). Refer to Section 3.3 of the WSMR EIS for a general discussion of airspace (U.S. 

Army, 2009). 

5.5.2 Environmental Consequences 

The building demolition and power line burial activities would have a short-term impact on the land caused 

by vehicle traffic to and from the sites and the trenching needed to bury the power lines. However, it 

provides the long-term benefit of returning the land back to its original state within the landing zones.  

The clearance of large vegetation and grading of terrain would cause some changes in the landscape within 

the 4 km radius landing zones. These would not cause any long term impacts to the land as the area to be 

cleared is relatively small compared to the overall landing zone. Vegetation within the 5 acres (as shown in 

Figure 5-3) would be mowed to a height of less than 8 inches and in a manner that prevents dislodging 

NGA markers, as well as avoiding impacts to the Plio-Pleistocene Mammalian Paleontology Special 

Natural Area. Vegetation clearing would be done before the OFT mission and then only as necessary for 

follow-on missions. At most the clearing would only take place approximately once per year for the life of 

the program.  

The proposed overflight and landing are typical of activities carried out at WSMR. Hunting access to the 

WSMR-649 landing site would be prohibited on the day of landing through the completion of landing and 

recovery activities.  

The spacecraft and all jettisoned hardware would be collected and removed from the landing site if found. 

Some of the smaller jettisoned items may be difficult to find due to the size of the landing zone. The 

jettisoned items do not pose a significant threat to any area of environmental concern.  Appropriate methods 

of recovery will be practiced for all jettisoned items. Hazardous materials and hazardous wastes would be 

recovered immediately, transported, stored, and disposed of in accordance with WSMR regulations and the 

Resource Conservation and Recovery Act (RCRA) permit. Nonhazardous waste would be handled as solid 

waste or non-regulated waste. There would be no long term affect or change to the land from the proposed 

action. 

Waste disposal for both demolition and LRT activities is addressed in section 3.13 of this EA. 

Impacts on airspace and scheduling from the proposed action would be scheduled through WSMR Range 

Operations. The proposed action would involve over flight of the range from the west to each of the WSMR 

landing sites. At 60,000 ft. attitude, the Starliner will be on a nearly vertical subsonic trajectory within 20 
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km of the center of the landing zone. As a result, it will already be over WSMR controlled airspace and 

minimal airspace would require clearing. This activity is within the scope of normal actions currently 

planned within WSMR-controlled airspace. All airspace re-entry operations would comply with the 

necessary notification requirements, including issuance of Notices to Airmen (NOTAM) and Local Notices 

to Mariners (LNMs), as defined in the launch license issued by the FAA Office of Commercial Space 

Transportation. As part of the licensing process, Boeing will have to negotiate and enter into a Letter of 

Agreement (LOA) with relevant Air Traffic Control facilities to accommodate the flight parameters of the 

Starliner. The LOA will call for and define procedures for Air Traffic Control to issue a NOTAM defining 

the affected airspace prior to re-entry. A NOTAM provides notice of unanticipated or temporary changes 

to components of, or hazards in, the National Airspace System (FAA Order JO 7930.2M, Air Traffic 

Policy). The Proposed Action would not require the FAA to alter the dimensions (shape and altitude) of the 

airspace. However, temporary closures of existing airspace may be necessary to ensure public safety during 

the proposed operations. Advance notice via NOTAMs and LNMs would assist general aviation pilots and 

mariners in scheduling around any temporary disruption of flight or shipping activities in the area of 

operation. Landings would be infrequent (1-2 per year), of short duration, and scheduled in advance to 

minimize interruption to airspace. 

For the above reasons, environmental impacts of the temporary closures of airspace and the issuance of 

NOTAMS under the Proposed Action are not anticipated and thus are not addressed further in the 

EA.  Moreover, in accordance with FAA Order 1050.1F, Section 5-6.1 (Categorical Exclusions for 

Administrative/General Actions), issuance of NOTAMS is categorically excluded from NEPA review 

absent extraordinary circumstances. 

In summary, the proposed action would not result in significant impacts related to land use or airspace. 

5.5.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in land use and airspace impacts at the WSMR landing sites or the 

surrounding area. 

5.5.4 Mitigation Measures 

Close scheduling and coordination from WSMR Range Operations would minimize any airspace or 

scheduling conflicts with other testing or training operations being conducted at WSMR. 
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 Physical Resources  

5.6.1 Affected Environment 

The proposed action would not affect wetlands2, floodplains, or wild and scenic rivers, as none of these are 

located within the area affected by the proposed action. Therefore, the above water resources are not 

considered further. This section focuses on surface water, groundwater, water quality and soils. Water 

quality is protected under the Clean Water Act 1972 (Federal Water Pollution Control Act), Safe Drinking 

Water Act 1974, and New Mexico Water Quality Regulations (20 New Mexico Administrative Code 6.2). 

As all of the proposed action takes place above or on the surface, the underlying geology is also not affected. 

Water 

The WSMR-649 landing site is located in the Jornada del Muerto Basin. The WSSH landing site is located 

in the Tularosa Valley Basin. Both are closed basins and lack effective external surface drainage to the Rio 

Grande. Thick alluvial basin deposits comprise most of the aquifers in the region. Ground water quality 

varies throughout the region, but is generally of low quality and high in sulfates (Roybal, 1991). 

Groundwater wells that exist in the area are historic water sources for livestock. A few of these wells are 

wildlife water units. No wells are within the landing and recovery areas.  

Rainfall can infiltrate rapidly to the subsurface (Weir, 1965). Heavy rainstorms can create short-duration 

overland flows, and ponding can result in formation of shallow playa lakes. There are no perennial streams 

in either landing site.  

There are two main basin-fill aquifers that underlie WSMR. They are the Rio Grande aquifer and the 

Tularosa Basin aquifer. The main sources of groundwater for WSMR are wells that tap into regional 

aquifers located within the basin-fill aquifers. 

There are no potable water locations within either landing site.  

Table 5-4 summarizes the water resources at the landing sites.  

Table 5-4: WSMR Water Resource Summary 

Landing Site Hydrologic Basin 
Avg. Precipitation (in. 

/yr.) 

Approx. Depth to 

Groundwater (ft.) 

WSMR649 Jornada del Muerto 11 100 

WSSH Tularosa 8 10 

                                                      

2 A search of the USFWS National Wetlands Inventory website indicated that a single wetland occurs within the 

WSMR-649 landing site. However, local resource experts consulted as part of the 2016 survey agreed that no wetlands 

occur at this site. Site visitation confirmed that no wetland exists. No riparian obligate or facultative vegetative species 

or permanent surface water exists in or around the WSMR-649 landing site. A search of the USFWS website shows 

no wetland areas within the WSSH landing site. Site investigation confirmed that no wetlands exist at this site (Ama 

Terra, 2016). 
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Soils 

Figure 5-4 shows the soil types in and around the WSMR 649 4 km radius landing site. The majority of the 

site consists of Yesum gypsiferous sandy loam with areas of NASA yesum complex and Whitlock-Pajarito-

Nations complex on the south to west sides of the landing zone. The yesum soils are classified as course-

gypseous while the Whitlock is course-loamy. Slopes range from 0-9 percent. These soils are classified as 

having a slight erosion hazard caused by activities that disturb the soil and are moderately susceptible to 

site degradation due to wind erosion and soil rutting. The area has no flooding concerns and very limited 

ponding. (USDA 2016a) 

 

Figure 5-4: Soils at WSMR-649 

Figure 5-5 shows the soil types in and around the WSSH 4 km radius landing zone. The site consists of 

Llano-Ratscat complex. This is classified as course-gypseus. Slopes range from 0-7 percent with the 

majority of the landing zone being in a nearly level dry lakebed. This soil is classified as having a slight 

erosion hazard caused by activities that disturb the soil and are moderately susceptible to site degradation 

due to wind erosion and soil rutting. The area can have ponding after intense rain that, depending on the 

level and location of the ponding, this could make the site no-go for landing until it dries out sufficiently. 

(USDA 2016a) 
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Figure 5-5: Soils at WSSH 

A general discussion of the physical resources found on WSMR is available in Section 3.8 of the 

WSMR EIS (U.S. Army, 2009). 

5.6.2 Environmental Consequences 

A copy of the physical resources report generated in support of the development of this EA can be found 

in Appendix E. 

Water 

Impacts to surface waters would be significant if the proposed action would (1) exceed water quality 

standards established by federal, state, local, and tribal regulatory agencies; or (2) contaminate public 

drinking water supply such that public health may be adversely affected (FAA Order 1050.1F). Impacts to 

groundwater would be significant if the proposed action would (1) exceed groundwater quality standards 
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established by federal, state, local, and tribal regulatory agencies or (2) contaminate an aquifer used for 

public water supply such that public health may be adversely affected (FAA Order 1050.1F). 

No permanent water bodies (e.g. stream, creeks) occur within the landing sites. Therefore, surface water 

would not be affected by any of the proposed operations. Minor amounts of water could temporarily 

accumulate in low laying areas, especially during the summer rainy season. The building demolition and 

power line burial activities would only take place when the area is dry enough to allow access to the 

construction sites. The power lines burial will not be deep enough to affect the water table. Should standing 

water be expected for the planned Starliner landing, an alternate landing site would be selected. Given the 

lack of water resources, it is unlikely that the proposed action would impact water resources. 

The NMED provided a comment during the draft EA public review period stating there are no public water 

wells within one mile of the landing areas therefore the project will not have a significant impact on public 

water systems. (See Appendix I).  

All water needed for the recovery activities would be transported to the landing site by the landing recovery 

convoy. All wastewater generated by the recovery operations would be collected and removed by the LRT 

and disposed of in accordance with applicable WSMR regulations.  

Soils 

Equipment used for construction and landing recovery activities would be inspected in accordance with 

established site procedures for petroleum, oil, and lubricant (POL) leaks and, if necessary, appropriate 

containment would be placed underneath equipment when not in use. In the unlikely event of an accidental 

POL spill, contaminated soil would be cleaned using established site procedures. Likewise, should an 

unlikely failure occur in the Starliner or GCUs, any contaminants would be cleaned up utilizing applicable 

WSMR regulations. As a result, groundwater would not be contaminated such that water quality standards 

would be exceeded, and no aquifers used for public water supply would be affected.  

In all proposed activities, ground vehicles would use existing roads when available, and travel a single in-

and-out path when traveling off-road. Building demolition crews would be able to access the sites via 

existing roads so the only soil disturbance would be around the buildings themselves. Power line re-

routing/burial and landing recovery activities would require vehicles to travel off road. Off-road traffic 

would be restricted in accordance with WSMR regulations to minimize disturbance to the soil. The areas 

requiring vegetation removal and terrain grading are small compared to the overall landing zone (as shown 

in Figure 5-3). These activities would be done prior to the OFT flight and then only as required for 

subsequent missions. These would have only a minor impact to the soil. All of the construction and the vast 

majority of the landing recovery activities would take place within the 4km radius landing zone so the soils 

in those areas were assessed in detail. The soils in the larger landing zone were not assessed in detail since 

the only disturbance in that area would be from ATVs with trailers traversing the land to recover any 

jettisoned items that landed outside the 4km landing zone. 

Overall, the proposed action would not significantly affect the water resources or soils at either landing site. 



DCC1-01290-01  4 June 2019 

39  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

5.6.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in water resource or soil impacts at the WSMR landing sites or the 

surrounding area. 

5.6.4 Mitigation Measures 

Equipment used for landing and recovery activities would be inspected frequently for petroleum, oil, and 

lubricant leaks and, if needed, appropriate containment would be placed underneath equipment when not 

in use. 

 Cultural Resources (Architectural, Archaeological, and Tribal Areas of 

Interest) 

5.7.1 Affected Environment 

Archaeological evidence demonstrates that humans have lived in southern New Mexico for more than 

12,000 years.  On the basis of changes over time in artifacts and sites, coupled with absolute chronometric 

techniques such as radiocarbon, archaeologists have classified this broad span of time into various periods 

and sub periods (Table 5-5). 

 

Table 5-5: Cultural Periods for Southern New Mexico and Associated Dates 

Cultural Period Associated Dates 

Paleoindian ca. 10,000–6000 BC 

  Clovis ca. 10,000–9000 BC 

  Folsom 9000–8000 BC 

  Plano/Cody 8000–6000 BC 

Archaic 6000 BC–AD 200 

  Early 6000/4000–3000 BC 

     Gardner Springs 6000–4000 BC 

  Middle 4000/3000–2500 BC 

     Keystone 4000–2500 BC 

  Late 2500 BC–AD 200 

     Fresnel 2500–900 BC 

     Hueco 900 BC–AD 250 

Formative AD 200–1450 

  Mesilla AD 200–1000 
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Cultural Period Associated Dates 

     Early Formative AD 200/400–1000 

  Doña Ana AD 1000–1200 

     Transitional 

Formative 

AD 1000 – 

1200/1300 

  El Paso AD 1200–1450 

     Late Formative AD 1200/1300–1450 

Precontact AD 1450–1581 

Protohistoric AD 1581–1659 

 

A general discussion of the cultural resources found on WSMR is available in Section 3.5 of the 

WSMR EIS (U.S. Army, 2009). 

WSMR-649 Landing Site 

Previous Investigations: 

Within the WSMR-649 landing zone, numerous cultural resource inventories have been conducted and 

abundant data are available about the cultural resources that are present. Of the 12,421 acres within the 4-

km radius landing zone, approximately 5,650 acres are recorded as having been previously inventoried. 

This acreage includes 5,226 acres that are documented with the New Mexico Cultural Resources 

Information System (NMCRIS) and an additional 424 acres that are recorded as being surveyed by WSMR 

but not by NMCRIS. Based on a recommendation from the WSMR environmental office, an additional 874 

acres were surveyed in support of the development of this EA. Of the 776 acres within the 1-km radius 

central target zone, 100 percent have been previously inventoried. The total survey area, including the 

newly surveyed 874 acres, is shown in Figure 5-6.  

These inventories have included at least 13 separate investigations (Table 5-6). All of the inventories have 

been conducted in compliance with National Historic Preservation Act (NHPA) requirements and in support 

of various military missions at WSMR.  The inventories range from three surveys that were each less than 

100 acres in size to one survey that was larger than 5,000 acres in size. 



DCC1-01290-01  4 June 2019 

41  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 

Figure 5-6: Previous Cultural Resource Survey within the WSMR-649 Location 

  

New area surveyed in 

support of this EA (874 

acres) 
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Table 5-6: Archaeological Investigations within the WSMR-649 Landing Site 

Project 

Type, 

Size1 

Report 

Date 

 

Author(s) 

 

Reference 

Survey, 

2,069 

Acres 

1982 Beck, C. Archaeological Survey of Six Proposed 

Construction Areas on the White Sands 

Missile Range; Stallion Fence Project, 

MLRS Uprange Launch (Miracle) Site; 

East Boundary Fence Project; Simulated 

Runway Target Site; UH-1B Drone 

Helicopter Operation site; Mars Site 

Parking Lot 

Survey,  

71 Acres 

1986 Clifton, D Survey of Three Areas on White Sands 

Missile Range 

Survey, 

2,950 

Acres 

1987 Clifton, D. 2950 Acres in Northern Jornada del 

Muerto for White Sands Missile Range 

Survey,  

287 

Acres 

1987 Clifton, D. et al Fiber Optics Communication Network 

Project: Survey and Testing for White 

Sands Missile Range 

Survey,  

67 Acres 

1987 Kirkpatrick, D. Appendix D7 Communications R/WS & 1 

Access for White Sands Missile Range 

Survey,  

92 Acres 

1990 Allen, L 92 Acres Naval Aerial Weapons Testing 

for White Sands Missile Range 

Survey,  

730 

Acres 

1996 Browning, C. 

K. Faunce, M. 

Ernst, V. 

Gibbs, M. Sale 

and R. Giese 

The Air Force Special Weapons Complex 

Cultural Resources Survey, White Sands 

Missile Range, Socorro County 

Survey,  

469 

Acres 

1996 Mendez, S., J. 

Hart, M. 

Kemrer, and D. 

Webb 

Trinity at 50 Technical Report No. 2 

Archaeological Survey and 

Reconnaissance of the Trinity Site 

Communication Lines, White Sands 

Survey,  

730 Acre 

1997 Reider, M. and 

M. Lawson 

Trinity at Fifty: Trinity Site National 

Historic Landmark, White Sands Missile 

Range, Socorro County 
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Project 

Type, 

Size1 

Report 

Date 

 

Author(s) 

 

Reference 

Survey  

5,270 

Acres 

1997 Wessel, R., P. 

Eidenbach, L. 

Meyer, C. 

Comer, and B. 

Knight 

From Playas to Highlands: Paleoindian 

Adaptations to the Region of the Tularosa 

(2 volumes) 

Survey,  

640 

Acres 

2002 Yduarte, M. A. 

Scott, and R. 

Klein 

A Pedestrian Survey of 640 Acres Near the 

AFSWC Target on White Sands Missile 

Range, Socorro County 

Survey, 

1,456 

Acres 

2002 Shields, H. Archaeological Survey of 52 UXO Sign 

Locations at Coma Site, White Sands 

Missile Range, Socorro County 

Survey, 

874 acre 

2016 Sale, M. and A. 

Silberberg 

Landing on the Lake: Archaeological 

Survey of 874 Acres within the WSMR‑

649 Landing Site, White Sands Missile 

Range 

15,705 acres 

   Note 1. Including portions outside the 649 Landing Site 

Recorded Cultural Resources: 

The surveys conducted within the WSMR 649 location have recorded three prehistoric archaeological sites.  

The sites, LA64472, 64473 and 64477, have all been determined not eligible with New Mexico Historic 

Preservation Division (HPD) concurrence in a letter dated October 9, 1987. Therefore, no historic properties 

exist within the designated landing area of the crew module. 

There remain 24 archaeological sites within the 4km area identified as the jettisoned components zone. The 

24 prehistoric sites are characterized by scatters of lithic manufacturing debris, lithic tools, ground stone, 

with occasional fire cracked rock (FCR) and/or hearths. The majority of the prehistoric sites (18) have no 

specific temporal indicators, but six sites have temporally diagnostic artifacts that indicate occupations from 

the Paleoindian Period (1), Middle to Late Archaic (4) and Late Archaic to Early Formative (1). None of 

the prehistoric sites contain ceramic artifacts or other indicators of the Transitional Formative or Late 

Formative Periods.  Of the 16 prehistoric sites with National Register of Historic Places (NRHP) eligibility 

determinations, two are eligible for the NRHP, five are ineligible and nine are of unknown or uncertain 

eligibility. Of the eight most recently recorded sites (2016) for which NRHP eligibility has not yet been 

determined, seven are recommended as not eligible for the NRHP and one is recommended eligible for the 

NRHP.  
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The four historic period sites consist of three locations of ranching related activities and one location related 

to the Trinity National Historic Landmark (NHL) known as the West 10,000 site. The three ranching 

locations include wells, corrals, the remains of a barn, and scatters of glass, and metal artifacts. These 

ranching sites date to the early twentieth century. One of these has been recommended not eligible for the 

NRHP and the other two have been insufficiently recorded. The fourth historic period site is a Trinity–

related instrumentation location and was recommended eligible for the NRHP in 1997 as a contributing 

element within the Trinity NHL. 

WSSH Landing Site 

Previous Investigations: 

The WSSH area was previously utilized as an alternative landing site for the NASA Space Shuttle program. 

The most significant survey of the area represents 4,620 acres and occurred in 2012, supporting an Historic 

American Engineers (HAER) survey done as mitigation for closing of the Shuttle program and subsequent 

abandonment of the area.  Additional survey in the area includes approximately 4400 acres, some of which 

overlaps the NASA survey.  

The total survey area is shown in Figure 5-7. 

These investigations have included four archaeological surveys and one historic resources inventory (Table 

5-7). 
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Figure 5-7: Previous Cultural Resource Surveys within the WSSH Location 

  



DCC1-01290-01  4 June 2019 

46  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 

Table 5-7: Previous Archaeological Investigations within the WSSH landing site 

Project Type, 

Size1 

Report 

Date 
Author(s) Reference 

Archaeological 

Survey, 117.4 

Acres 

Unknown 

(after 

2013) 

Church, T. Historic Properties Inventory Report i

n Support of Lance 

Missile Flight Tests-MEADS 

Archaeological 

Survey, 235 

Acres 

Unknown Unknown (no data in WSMR/NMCRIS 

Archaeological 

Survey, 42.8 

Acres 

1977 Unknown Fixed Camera Locations 

Archaeological 

Survey, 296 

Acres 

2013 Burt, C. 

and E. Kirsch 

United States Air Force Light Experi

ment 2015 at White Sands Space Har

bor 

Historic 

Resources 

Survey, 7,820 

acres 

2012 Reed, M B., 

and R.D. 

Jones 

NASA White Sands Space Harbor 

Note 1. Including portions outside the WSSH Landing Site 

Recorded Cultural Resources:  

Archaeological surveys conducted within the WSSH location have recorded the locations of only two 

cultural resources, both of which are possibly Cold War-era bunkers munitions testing related. The bunkers 

have been formally recorded with New Mexico Historic Cultural Property Inventory forms and have been 

consulted on with a determination of not eligible for the NRHP.  

In addition, the 2011-2012 inventory of Space Shuttle related properties (Reed and Jones 2012) documented 

72 individual properties. Of these, four properties were recommended eligible for NRHP listing both 

individually and as contributing resources to a proposed historic district. These four properties, consisting 

of three runways and the Control Tower, are recommended eligible under Criterion A (significant events) 

and under Criterion Consideration G (exceptional significance for properties less than 50 years of age) for 

their association with the Space Shuttle Program. The remaining 68 resources are recommended not eligible 

for the NRHP, although 19 of these are recommended as contributing to the proposed district even though 

they are not recommended individually eligible for the NRHP. The proposed historic district contains a 

total of 28 resources including 23 contributing resources (the four individually eligible properties and the 

19 not individually eligible properties) plus five non-contributing resources. All properties associated with 

the Space Shuttle program have been mitigated under a Memorandum of Agreement between NASA and 
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the New Mexico HPD and are no longer managed or maintained, or have been removed.  Therefore, these 

resources are no longer a consideration for this project. 

WSSH occurs within the Plio-Pleistocene Mammalian Paleontology Special Natural Area (U.S. Army 

2009; U.S. Army 2015).  The Plio-Pleistocene Mammalian Paleontology Special Natural Area is a 

paleontological resource that consists of megafauna trackways and skeletal remains of horse, camel, 

mammoth and other mammals that walked along the near-shore of Lake Otero 10,000 to 2 million years 

ago.  These fossils are present in the western margin of the Lake Lucero/Dunes Ecosystem Management 

Unit (EMU) (shown in Figure 5-8), which overlaps with the Starliner landing site. The diversity of fossils 

in this area represent an important scientific resource contributing to the broad pattern of history that may 

yield information about people who lived in the past.  Megafauna trackways are rare in New Mexico.  

Primary impacts to this resource consists of natural erosion, erosion from construction, and military 

operations.  Army Regulation (AR) 200-1 provides for the survey and recovery of scientifically significant 

data that may be irreparably lost as a result of alteration of the terrain from any federal project.  Erosion 

also poses a potential threat to the preservation of these fossils.  Management objectives for this resource 

consists of continued research to collect more information and avoid impacts from erosion and military 

activities.  Data collection will allow for demarcation of the more significant megafauna trackways located 

on WSSH, while allowing for continued military activities such as recovery of failed missile test debris (US 

Army 2015).  Adherence to the WSMR Recovery SOP and avoidance of digging in certain areas without 

prior coordination with the WSMR Army Garrison Environmental Office (US Army 2015) will minimize 

impacts. 
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Figure 5-8: WSMR Ecosystem Management Units 

Due to its size (several thousand sq. mi. for all footprints) and the small amplitude of the sonic boom 

generated by the Starliner during re-entry (max 0.5 psf, somewhat less than a clap of thunder), no review 

was done for all cultural resources within the sonic boom footprints show in Appendix D. The impact to 

NRHP properties is included in section 3.4 Department of Transportation Act, Section 4(f) of this EA. 
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5.7.2 Environmental Consequences 

Impacts resulting from the proposed action would be considered significant if they were to: 

1. Adversely affect known cultural resources eligible for inclusion into the NRHP. 

2. Damage or impact previously unknown and recorded cultural resources eligible for inclusion in the 

NRHP. 

3. Cause substantial unauthorized artifact collection by personnel. 

4. Adversely affect known Traditional Cultural Properties on WSMR. These are eligible for inclusion in 

the National Register because of an association with cultural practices or beliefs of a living community that 

are rooted in that community’s history and are important in maintaining the continuing cultural identity of 

the community. 

There are no known culturally sensitive areas impacted by the buildings demolition, power lines burial/re-

routing, vegetation clearing, or terrain grading. Construction crews will be instructed prior to beginning 

their activities to avoid cultural areas and to not disturb prehistoric or historic artifacts if found. If needed, 

an archaeologist will be on-site to monitor for potential inadvertent discovery of cultural resources. Should 

a previously unknown cultural site be found, ground-disturbing activities will cease and WSMR 

archaeologists will be notified immediately to determine how to proceed. 

LRT personnel will use existing roads and runways where possible when setting up their equipment to 

support a landing. WSMR environmental personnel will assess the presence of Pleistocene mega fauna 

track ways within the landing zone and provide the LRT with information on those areas that should be 

avoided if possible. Should any part of the Starliner land in these areas, WSMR environmental personnel 

will be consulted.  

5.7.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in cultural resource impacts at the WSMR landing sites or the 

surrounding area. 

5.7.4 Mitigation Measures 

In the event that a previously unknown resource is located, all activity would cease and WSMR 

archeologists would be notified. In the event that any project activities are required outside the proposed 

areas in this EA, these activities would be coordinated with site archeologists and additional archeological 

surveys would be conducted if necessary. 

The LRT will be briefed and provided with the WSMR Standard Operating Procedures (SOP) for Recovery 

prior to recovery activities. The recovery SOP is utilized at WSMR on a regular basis to mitigate and avoid 

adverse effects to archaeological resources during recovery activities. Due to the small number of historic 

properties within the landing zone, and the small number of landings expected to take place at any given 

site, the probability of the Starliner or any of the jettisoned pieces impacting a historic property is inherently 

low. However, should the Starliner come to rest on or near a cultural site or on areas known for megafossil 

trackways, it will be marked for avoidance, WSMR archaeologists would be notified immediately, and only 

the minimum disturbances necessary to get the crew and critical cargo out of the spacecraft would take 

place. The WSMR SOP will be implemented to provide guidance, which may include consultation with the 
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New Mexico HPD. Further ground disturbing activity would cease until the WSMR archaeologists 

determine how to proceed. Should any of the jettisoned parts land on or near a cultural site or megafossil 

trackway, it will be marked for avoidance, WSMR archaeologists would be notified immediately, and 

ground disturbing activity would cease until the archaeologists determine how to proceed. 

WSMR operates under a 1985 Programmatic Memorandum of Agreement (PMOA).  Under the PMOA 

WSMR continues to responsibility manage and protect its cultural resources under agreed terms and 

stipulations until such time as an adverse effect is identified, at which time consultation with the New 

Mexico State Historic Preservation Division shall occur to resolve such effects.  

 Noise and Noise-Compatible Land Use  

5.8.1 Affected Environment 

Hazardous noise exposure occurs when workers are present in areas where ambient noise levels exceed 85 

decibels. Title 29 CFR Section 1910.95, Occupational Noise Exposure, states that protection against the 

effects of noise exposure should be provided when the sound levels exceed those shown in the regulation. 

Figure 5-8 compares the relative noise of common sounds.  

Both landing sites are located in a generally quiet part of WSMR. Both are isolated from urban centers, 

highways, and commercial air traffic. Noises generated in the region may include weapon systems testing 

and occasional aircraft over flights. The proposed action would generate similar types of noise that 

commonly occur on WSMR with the exception of the sonic boom. The sonic boom would extend past the 

boundaries of WSMR and potentially be noticeable in several towns along Interstate 25. Socorro is the 

largest town under the footprint for a descending node trajectory. Truth or Consequences is the largest town 

under the footprint for an ascending node trajectory. 

Refer to Section 3.10 of the WSMR EIS for a general discussion of noise and noise-related issues (U.S. 

Army, 2009). 

5.8.2 Environmental Consequences 

A significant impact would occur if the proposed action would increase noise by day-night average sound 

level (DNL)3 1.5 decibels (dB) or more for a noise sensitive area4 that is exposed to noise at or above the 

DNL 65 dB noise exposure level, or that will be exposed at or above the DNL 65 dB level due to a DNL 

1.5 dB or greater increase, when compared to the no action alternative for the same timeframe (FAA Order 

1050.1F). 

The heavy equipment and vehicles used for demolition activities would generate noise and vibration. Per 

Figure 5-9, this noise could be as high as 90db in the areas of the demolition work but would probably not 

                                                      

3 DNL is the 24-hour average sound level, in decibels, for the period from midnight to midnight, obtained after the 

addition of ten decibels to sound levels for the periods between midnight and 7 a.m., and between 10 p.m. and 

midnight, local time. 

4 A noise sensitive area is an area where noise interferes with normal activities associated with its use. Normally, noise 

sensitive areas include residential, educational, health, and religious structures and sites, and parks, recreational areas, 

areas with wilderness characteristics, wildlife and waterfowl refuges, and cultural and historical sites. 
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be noticeable outside the WSMR boundaries. The vehicle traffic for both the demolition activities and the 

landing and recovery operations will be short term in nature and are not expected to affect the DNL of the 

area. Landing recovery vehicle traffic, portable generators, and recovery operations would also generate 

noise and vibrations. In addition, the Starliner spacecraft would generate a sonic boom during atmospheric 

reentry to the WSMR landing site. Sonic booms are measured in pounds per square foot (psf) of 

overpressure. This is the amount of the increase over the normal atmospheric pressure that surrounds us 

(2,116 psf/14.7 psi).  At one psf overpressure, no damage to structures would be expected. Overpressures 

of 1 to 2 psf are produced by supersonic aircraft flying at normal operating altitudes. (NASA Armstrong). 

Booms in the 0.2 to 0.3 psf range could be heard by someone who is expecting it and listening for it, but 

usually would not be noticed. Booms of 0.5 psf are more likely to be noticed, and booms of 1.0 psf are 

certain to be noticed. Some residents may be concerned about property damage. The most common sonic 

boom property damage is to fragile items like glass. The probability of a 1 psf boom breaking a typical 

residential window is somewhat less than one in a million (Hershey, 1974). Rare minor damage may occur 

with 2 to 5 psf overpressure. As overpressure increases, the likelihood of structural damage and stronger 

public reaction also increases. Tests, however, have shown that structures in good condition have been 

undamaged by overpressures of up to 11 psf.  Sonic booms produced by aircraft flying supersonic at 

altitudes of less than 100 feet, creating between 20 and 144 psf overpressure, have been experienced by 

humans without injury. (Armstrong 2014). 

Appendix D contains details of the dispersion of the sonic boom. As shown, the maximum sonic boom 

overpressure caused by the Starliner spacecraft is 0.5 psf and will take place at most 2 times per year. This 

equates to a CDNL of 24 dB, well below the FAA threshold of 65 dB. Therefore, the sonic boom does not 

create any long-term high levels of noise.  

Any loud noise or vibration generated during these activities would be one time and/or very short in 

duration, and are not be expected to significantly affect the local people or wildlife.  

As shown in Appendix D, some reentry trajectories could result in a sonic boom impacting the ground in 

Mexico. The estimated maximum overpressure occurring in Mexico would be 0.3 psf. At this level, the 

boom could be heard by someone that is listening for it, but it would not result in any structural damage. 

The Mexican government would be notified of Boeing’s operations prior to Starliner reentry. 

The proposed action would be consistent with current land use and below the significance noise threshold 

listed above so would not result in any significant noise impacts.  
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Figure 5-9: Relative Noise Comparisons 

 

5.8.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in noise or existing land use impacts at the WSMR landing sites or the 

surrounding area. 

5.8.4 Mitigation Measures 

For the safety of workers, proper protective equipment including hearing protection would be required 

(Reference: 29 CFR 1910.95, Occupational Safety and Health Administration (OSHA) standard for Noise 
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Exposure) for those working close to noise sources. The public would be notified when either WSMR 

landing site is utilized as a planned or backup landing site for any particular landing. 

 Socioeconomics  

5.9.1 Affected Environment 

Socioeconomics consists of the basic attributes and resources associated with the human environment 

especially concerning population and economic activity. The cities of Las Cruces (approximately 32 km 

(20 mi) away) and Alamogordo (Approximately 64 km (40 mi) away) are the nearest in proximity to the 

two landing sites. 

Refer to Section 3.14 of the WSMR EIS for a general discussion of socioeconomic resources (U.S. Army, 

2009). 

5.9.2 Environmental Consequences 

Impacts resulting from the proposed action would be considered significant if they were to cause a major 

increase or decrease in populations and/or employment levels in the region, substantially change the quality 

of life for persons living in the region or generate an unfairly high and disproportionate burden on persons 

living in the region. 

No significant impact to employment, population, and economic activity is expected from the proposed 

action. The current level of socioeconomic activity would not significantly change or be adversely affected. 

Personnel working in support of the proposed activities would include military, civil servants, and 

contractors. Proposed activities would provide a very small economic benefit for cities close to WMSR 

such as Las Cruces, El Paso and Alamogordo. This is due to the contracted work needed for the building 

demolition and power line burial, the approximately 24 members of the LRT who will travel to and spend 

a week in the area for the landing, the approximately 30 NASA officials who will spend two days in the 

area around the landing date, and the small number of Boeing personnel who will travel to WSMR 

periodically to perform routine maintenance of the LRT convoy vehicles based at the FITF. An additional 

net positive impact could take place as it is anticipated people would travel from the surrounding area to 

witness the Starliner landings. Personnel working in support of the proposed activities would include 

military, civil servants, and contractors. The additional influx of people would occur up to two times per 

year. 

The proposed action would not result in an increase in population or employment levels in the area. 

Therefore, the proposed action will not significantly impact socio-economic activity.  

5.9.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in socioeconomic impacts at the WSMR landing sites or the 

surrounding area. 

5.9.4 Mitigation Measures 

Under the proposed action, no mitigation is necessary, as the direct and indirect impacts on the local 

economy would be slightly positive.  



DCC1-01290-01  4 June 2019 

54  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 Environmental Justice and Children’s Environmental Health and 

Safety Risks  

5.10.1 Affected Environment 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and 

Low-Income Populations, requires that Federal agencies identify and address, as appropriate, 

disproportionately high and adverse human health, or environmental effects of their activities on minority 

populations and low-income populations. The general purposes of the EO are to: 1) focus the attention of 

Federal Agencies on the human health and environmental conditions in minority and low-income 

communities with the goal of achieving environmental justice; 2) foster nondiscrimination in Federal 

programs that substantially affect human health or the environment; and 3) give minority and low-income 

communities greater opportunities for public participation in, and access to, public information on matters 

relating to human health and the environment (EPA 2013). 

Executive Order 13045, Protection of Children from Environmental Health Risks and Safety Risks requires 

federal agencies to identify and assess environmental health and safety risks that may disproportionately 

affect children. 

Based on the information from the U.S. Census Bureau (USCB), minority and low-income populations 

exist within the proposed action’s region of influence. Statistics for minority populations in the region of 

influence indicate an average of 60 percent Hispanic of any race with a combined average of 10 percent 

minority population for “other” minority groups. The population in poverty within the region of influence 

averages 26 percent. The general population of minority and low-income population in the state of New 

Mexico average 48 percent Hispanic of any race, 17 percent population of “other” minority groups, and 20 

percent in poverty (USCB 2015). The proposed landing sites are remote and not near towns or schools. 

There are no playgrounds or schools in or adjacent to either landing site. 

Refer to Section 3.15 for a general discussion of environmental justice (U.S. Army, 2009). 

5.10.2 Environmental Consequences 

The proposed action would have direct insignificant impact on WSMR air quality, noise, soils and other 

environments as identified above. Direct impacts are not anticipated to extend outside the boundaries of 

WSMR to the surrounding communities, with the exception of the sonic boom, which is very short term in 

nature, low in magnitude, and would occur up to two times per year. The sonic boom also could be heard 

across the border in Mexico, requiring notification prior to landings. Additionally impacts related to 

additional personnel temporarily located in the surrounding communities while supporting the proposed 

action would not pose adverse effects and would be insignificant. Therefore, there would be no impact on, 

nor a potential for, disproportionately high and adverse effects on minority or low-income populations or 

children.  

No children would be allowed around or within the landing sites during landing and recovery operations. 

As such, there would be no additional risk to children’s environmental health and safety.  

In summary, the proposed action would not result in impacts related to environmental justice and children’s 

environmental health and safety risks. 
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5.10.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in minority, low-income, or child population impacts at the WSMR 

landing sites or the surrounding area. 

5.10.4 Mitigation Measures 

Under the proposed action, there would be no impact and therefore no mitigation measures would be 

necessary. 

 Visual Effects  

5.11.1 Affected Environment 

WSMR has considerable aesthetic and visual resources within its boundaries and merging into surrounding 

areas. Scenic desert landscapes with rugged topography are typical. However, most of the WSMR landscape 

is not readily viewable by the general public due to access restrictions. There are no Federal statutory or 

regulatory requirements for classifying and assessing light emissions and visual impacts. For the majority 

of the year, light emissions at the landing sites are minimal, primarily because this area is devoid of any 

permanent buildings and people except when being used for testing activities. There is no permanent 

lighting or other high-powered light sources used on a daily basis.  

5.11.2 Environmental Consequences 

The building demolition, power line burial, vegetation mowing, and terrain grading would have a short-

term, slight impact on visual effects due to additional traffic to and from the work sites and the potential 

for dust generation. It is not anticipated that any construction work would take place after dark, so no 

temporary lighting would be involved. However, the long-term affect would be positive as several buildings 

and power lines would no longer be present and the land would be back in its original state.  

The proposed action would have a slight impact on light emissions at the landing sites for those instances 

where the Starliner spacecraft is scheduled to land after sunset or late enough in the day that the recovery 

operations would extend past sunset. For these instances, portable lighting would be required around the 

landing site until recovery operations are complete. WSMR portable lighting guidelines would be followed 

to ensure they do not attract migrating birds. The planned action would have no long-term impacts on the 

visual environment as the LRT removes all parts of the spacecraft the landing site with the possible 

exception of any mortar lids and mortar sabots not found. There are no visually or light-sensitive receptors 

in the project’s region of influence.  

Therefore, the proposed action would not result in significant visual impacts to either the landscape or the 

local wildlife. 

5.11.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in visual impacts at the WSMR landing sites or the surrounding area. 
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5.11.4 Mitigation Measures 

The lighting needs would be assessed to ensure the level of lighting is commensurate with safely performing 

the proposed action. 

 Infrastructure and Utilities  

5.12.1 Affected Environment 

The infrastructure that could potentially be affected from the proposed action includes portable physical 

structures (e.g. buildings), site use, electricity, utilities, waste disposal and treatment, transportation and 

roads, and communications. The capacity and current demands of the following infrastructure elements at 

WSMR were examined to determine infrastructure constraints.  

Structures and Utilities: 

The WSMR-649 landing site is situated in a relatively undeveloped area of WSMR. However, there are 

existing abandoned buildings and test equipment that will require demolition and existing power lines that 

will require removal/burial in order to have a clear 4 km landing zone. The WSSH site is also undeveloped 

except for the existence of runways on the salt flats... Refer to Section 3.12 of the WSMR EIS for a general 

discussion of facilities and infrastructure (U.S. Army, 2009). 

Public services, including civil and military police, fire protection, and emergency medical treatment 

services, are operated and /or supervised by the U.S. Army at WSMR. Most of the personnel providing 

these services are based at the Main Post. The landing and recovery convoy would park at the Flight 

Integration Test Facility for approximately a week before the landing. 

Transportation and Roads: 

An extensive road network connects most areas within WSMR. The existing paved and unpaved roads 

would be utilized to get as close to the construction sites and the landing site as possible, then vehicles will 

follow a single in-and-out path when traveling off-road. Vehicular traffic and parking is expected to 

increase during the building demolition and power line burial activities. As the LRT convoy is stationed at 

WSMR, the only increase in traffic for the week before landing will involve the LRT traveling to and from 

the FITF to prepare the convoy for landing and recovery operations. WSMR guidelines would dictate the 

transportation and handling of waste and hazardous materials to and from the landing site. 

Refer to Section 3.13 of the WSMR EIS for a general discussion of transportation (U.S. Army, 2009). 

5.12.2 Environmental Consequences 

Impacts resulting from the proposed action would be considered significant if they were to increase demand 

on public infrastructure or services that would negatively affect the quality of service for persons living in 

the region. The proposed action, which occurs entirely within WSMR boundaries, would not significantly 

impact public infrastructure or increase the burden on infrastructure. Infrastructure and power requirements 

for the activities leading up to landing would not exceed WSMR’s existing infrastructure resources.  

Temporary tents would be erected at the landing site to support landing recovery operations.  All power 

and water, as well as sanitation capability in the form of portable toilets, would be brought to the site by the 

landing and recovery convoy. Water and septic system use would increase under the proposed action. All 
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existing facilities are considered sufficient to handle an increase in demands for services under the proposed 

action. No major changes to the demands for public services (e.g. fire protection, solid waste disposal) are 

anticipated under the proposed action. 

Proposed activities would have little to no impact on the permanent communication and electrical sources 

at WSMR. Cellular phones or radios would see increased use during landing recovery operations, but the 

increased use of these would not significantly impact communication resources. 

Increased vehicle traffic to the construction sites and the landing sites would result from the proposed action 

but would not be significant. The existing roads would be used and are considered adequate to handle the 

demands under the proposed action. The transportation of waste or hazardous materials would comply with 

WSMR procedures and applicable regulations. Only approved or existing routes would be used. 

WSMR Flight Safety would determine the need for public road closures during landing and recovery 

operations based on the specific mission parameters. If needed, road closures would occur according to the 

existing agreements with New Mexico Department of Transportation. 

The proposed action would have no significant impact to infrastructures or utilities.   

5.12.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in infrastructure, transportation, or communications impacts at the 

WSMR landing sites or the surrounding area.  

5.12.4 Mitigation Measures 

Close scheduling and coordination would minimize transportation blockages. Practices would be consistent 

with WSMR procedures and applicable regulations. 

 Hazardous Materials, Hazardous Waste, Solid Waste, and Pollution 

Prevention  

5.13.1 Affected Environment 

In general, hazardous materials include substances that may present substantial danger to public health or 

the environment when released because of their quantity, concentration, or physical, chemical or biological 

characteristics. Hazardous wastes are regulated by the RCRA as are any waste or combination of wastes 

that either exhibit one or more hazardous characteristics including ignitibility, corrosivity, toxicity, or 

reactivity or are listed as a hazardous waste under 40 CFR 261, Identification and Listing of Hazardous 

Waste. Solid wastes are essentially those wastes that are not hazardous. If hazardous materials or wastes 

are handled improperly or accidentally released, they can present a threat to the health of humans, wildlife, 

and soil and water systems. 

The WSMR Environmental Compliance Handbook addresses the mandatory requirements governing the 

management of hazardous material and hazardous waste. This handbook provides guidelines for safe 

handling and environmentally acceptable management of hazardous material and hazardous waste from its 

initial use to its ultimate disposition. WSMR Regulation 200-1, Environmental Protection and 

Enhancement, provides guidelines for the handling and management of hazardous waste and facilitates 
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compliance with all Federal, State, and local laws regulating generation, handling, treatment, storage, and 

disposal of hazardous wastes. WSMR has developed an Environmental Disaster Plan as part of the WSMR 

Disaster Control Plan to prevent and/or control (i.e., minimize the impact) accidental discharges of oil and 

hazardous substances and includes all actions taken before, during, and after the spill event to reduce the 

probability of damage, minimize its effects and initiate recovery. 

The NMED provided a comment during the draft EA public review period identifying a petroleum storage 

tank within the Starliner landing zone (see Appendix I). However, WSMR environmental personnel 

determined this tank has been removed.  

Refer to Section 3.11 of the WSMR EIS for a general discussion of hazardous materials and wastes (U.S. 

Army, 2009). 

Normal operations on WSMR result in the use of hazardous materials and generation of hazardous waste. 

5.13.2 Environmental Consequences 

The demolition of buildings would generate building waste. This would be handled and disposed of by the 

demolition contractor in accordance with applicable federal, state, and WSMR regulations as documented 

in the WSMR EIS, Section 3.11.  

The Starliner landing and recovery activities would require the use of H4N2 hydrazine, ordnance, Galden 

(a perfluoropolyether heat transfer fluid), ethylene glycol, hydrofluorocarbons (HFC) 134a refrigerant, 

halocarbon Rf-404A, and ammonia. Solid waste and potentially biohazard material would also be 

generated. 

For the Starliner landing and recovery, removal of all waste, hardware, debris, and other hazardous or 

potentially hazardous material would be the responsibility of the Boeing CCTS initiative. Boeing would 

contract with the Army to provide this service for landings at WSMR. 

Following the landing, hazardous materials or waste in the spacecraft would be in the form of the unused 

hydrazine in the Starliner liquid propellant tanks, Galden heat transfer fluid and ammonia in the thermal 

system, batteries, and live ordinance.  

Following a nominal landing, the only live ordnance devices would be in the NASA Docking System (NDS) 

Emergency Undock System and the Airbag Vent Cord Cable Cutters (AVCCC) in the landing airbag water 

drains and center airbag. These are in a safe configuration for landing and would require multiple failures 

to inadvertently fire post landing. In a failure case that required an emergency undock from the ISS, the 

docking system ordnance devices would be fired at undock so would already be expended during recovery 

operations. For an emergency water landing, the AVCCCs for the landing airbag water drains and center 

airbag fire at splashdown so would already be expended during the recovery operations. The majority of 

Starliner ordnance devices are Class 1 Division 1.4 per the Department of Transportation CFR 49, Part 

173.50 (see definitions below).  SureSep Expanding Tube Assemblies (XTAs), used to separate the Starliner 

from the launch vehicle during ascent, are division 1.1 and the drogue parachute mortars, fired as part of 

the parachute deploy sequence during landing, are division 1.2. All these division 1.1 and 1.2 ordnance 

would be expended prior to landing. The NDS ordnance is initiated via NASA standard detonators (NASA 

standard initiator + detonating booster assembly).  The remainder of the ordnance devices, with the 

exception of the AVCCs, are initiated via smart initiators. The AVCC has a built-in initiator. All ordnance 
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devices receive command signals from ordnance controllers within the Starliner Command and Data 

Handling system. All ordnance is developed per MIL-HDBK-83578, Criteria for Explosive Systems and 

Devices used on Space Vehicles. 

The maximum explosive remaining unexploded in any ordnance after a nominal landing is just over half a 

gram. The total unexploded ordnance remaining on the vehicle after a nominal landing is approximately 30 

grams.  

“Division 1.1 consists of explosives that have a mass explosion hazard. A mass explosion is one that affects 

almost the entire load instantaneously. 

Division 1.2 consists of explosives that have a projection hazard but not a mass explosion hazard. Division 

1.4 consists of explosives that present a minor explosion hazard.  The explosive effects are largely confined 

to the package and no projection of fragments of appreciable size or range is to be expected. An external 

fire must not cause virtually instantaneous explosion of almost the entire contents of the package.” 

Unless a failure occurs that would allow a release, all hazardous material would remain in the spacecraft 

and be transported back to the Boeing facility at the Kennedy Space Center in Florida. Any hazardous 

material that escapes from the spacecraft would be collected, transported, stored, and disposed of in 

accordance with WSMR Regulation 200-1, Hazardous Waste/Material Management, and WSMR’s RCRA 

permit. Nonhazardous waste would be handled as solid waste or non-regulated waste. The only petroleum, 

oil, and lubricants used during the landing and recovery operations would be contained in support 

equipment, generators, cranes, and vehicles. In the unlikely event of accidental POL spills, the established 

WSMR Installation Spill Contingency Plan would be followed. Health and safety risks would be minimized 

by following established WSMR procedures. 

Emergency response planning would be incorporated into the landing and recovery operations requirements 

in order to minimize any impacts due to an unplanned release of hazardous materials. Entry to the landing 

site would be restricted to approved hazardous materials response personnel until the area is determined to 

be safe. Fluids released after landing would be handled in accordance with the WSMR Installation Spill 

Contingency Plan.  

The GCUs (2 total) used by the LRT contain ethylene glycol (28 gallons each), hydrofluorocarbons (HFC) 

134a refrigerant (4.5 gallons each), and halocarbon Rf-404A (2.3 gallons each). Unless a failure occurs that 

would allow release, all hazardous material would remain in the GCUs and be transported back to the 

Boeing facility at WSMR after recovery operation are complete. Any hazardous material that escapes would 

be collected and disposed of by the emergency response team in accordance with the above regulations.  

The ammonia present on the spacecraft is contained in several heat pipes used in the cooling system. Release 

would only take place in the unlikely event of a weld failure or puncture of a heat pipe. The maximum 

amount of ammonia in any heat pipe is just under 12 grams. 

Biomedical hazardous waste could be generated during the post-landing crew medical evaluation and would 

be removed and disposed of by the NASA medical team. Sanitary waste would be removed and processed 

by WSMR as the provider of the portable toilets. 

Appendix B contains typical material safety data sheets for the hazardous material used in the Starliner and 

GCUs. 
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In summary, the proposed action would not result in significant impacts related to hazardous materials, 

hazardous waste, solid waste, and pollution prevention. 

5.13.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in any hazardous or solid waste impacts at the WSMR landing sites or 

the surrounding area. 

5.13.4 Mitigation Measures 

The spacecraft and all jettisoned hardware would be collected and removed from the landing site. Hazardous 

materials and hazardous wastes would be recovered immediately, transported, stored, and disposed of in 

accordance with WSMR regulations and RCRA permit. Nonhazardous waste would be handled as solid 

waste or non-regulated waste and disposed of accordingly. Vehicles, generators, and the GCUs would be 

routinely inspected to ensure proper operation and no leaking of POLs or hazardous material. 

 Human Health and Environment  

5.14.1 Affected Environment 

General health and safety protocols for WSMR personnel are addressed in various Federal, State, and Army 

and WSMR guidelines, rules and regulations. Other safety issues occurring during Starliner landing and 

recovery activities can potentially include radiation from the Starliner S-band antennas, encounters with 

unexploded ordnance (UXO), animal/vehicle collisions, biological hazards such as venomous snakes and 

spiders, heat-related illnesses and hantavirus pulmonary syndrome. Refer to Section 3.9 of the WSMR EIS 

for additional details on safety guidance and regulations (U.S. Army, 2009). 

5.14.2 Environmental Consequences 

The contractor performing the building demolition and power line burial would be required to meet all 

applicable safety regulations for its personnel involved in those activities.  

During Starliner landings, WSMR Flight Safety would evacuate the appropriate area so ground crews are 

kept at a safe distance. All personnel would remain outside the projected landing zone until after the landing 

of the spacecraft and all jettisoned pieces. Upon landing, the convoy would reposition to a location 

approximately 500 feet upwind of the Starliner. After confirmation from the astronauts that the Starliner 

systems have been safed, including powering down of the Starliner S-band antennas, a two-person safety 

assessment team (donned in Propellant Handlers Ensemble or Breathing Air Packs), would perform the 

initial safety assessment. If hazardous conditions are detected the safety assessment team would determine 

the source of the hazard and mitigate the hazard, if possible. If unable to mitigate the hazard, the emergency 

response team would be called in to assist in mitigating the hazard and to perform toxic spill or 

contamination cleanup. Once the area around the CM is deemed safe, the convoy would reposition around 

the spacecraft and commence recovery operations. Proper personal protective equipment would be used, as 

needed, by personnel working on the project and applicable WSMR safety procedures would be followed. 

Personnel would be required to receive UXO training before being allowed entry onto WSMR, including 

instruction not to disturb potential UXO items. All potential UXO and unfamiliar objects would be reported 

to WSMR Range Operations.  
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There is some risk to personnel from venomous snakebites, but these typically occur only when the species 

is harassed or provoked. Demolition and recovery personnel would be instructed not to harass venomous 

snakes. Personnel would be trained prior to arrival at the WSMR on environmental hazards in the landing 

sites.  

Public safety is also an issue with the proposed landing and recovery operations. Since the CCTS initiative 

is developing the next generation of U.S. space exploration vehicles, the potential for news media and 

public interest in the landing exists. The public viewers outside of WSMR are located outside of the safety 

buffer zone set by WSMR Flight Safety and would not be affected by the landing. All areas located on 

WSMR and inside of the WSMR landing zone would be cleared and all access to the area on the day of 

landing would be controlled by WSMR Flight Safety. NASA and WSMR Public Affairs and other WSMR 

officials would provide the necessary guidance and assist Public Affairs in providing landing information 

to the public. 

Overall, the proposed action would have no significant impact on human health and environment. 

5.14.3 No Action Alternative 

Under the No Action Alternative, no Starliner reentry activities would occur at WSMR. Therefore, the No 

Action Alternative would not result in human or safety impacts at the WSMR landing sites or the 

surrounding area. 

5.14.4 Mitigation Measures 

All personnel working on the project would have the required UXO, wildlife, cultural, and necessary 

training. Process and plans would be in place to eliminate or mitigate anticipated potential safety and health 

risks. Entry to the landing site would be restricted to approved hazardous materials response personnel until 

the area is determined to be safe. 

Safe viewing sites would be provided during the landing. At a minimum, viewers would be placed outside 

the 15 km radius maximum landing zone. NASA and WSMR Public Affairs would also provide ways to 

inform the public of the landing and related activity. 
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6.0 Irretrievable and Irreversible Commitment of Resources and 

Cumulative Impacts 

 Irretrievable and Irreversible Commitment of Resources 

The proposed launch, landing, and recovery of the Starliner spacecraft would cause no losses to natural, 

cultural, or human resources. Some irreversible and irretrievable commitment of resources would be 

expected from the use of vehicles, fuel, energy, and labor. The launch from CCAFS and landing and 

recovery activities at the WSMR landing sites would not commit natural resources in unacceptable 

quantities nor cause resources to become inaccessible for other uses. 

 Cumulative Impacts 

Cumulative impact is the impact on the environment that results from the incremental impact of the action 

when added to other past, present, and reasonably foreseeable future actions regardless of what agency 

(Federal or non-Federal) or person undertakes such other actions. Cumulative impacts can result from 

individually minor but collectively significant actions taking place over a period of time (40 CFR 1508.7).  

The launch of the Starliner on the expendable launch vehicle will not increase the launch rate at CCAFS 

above existing or previously approved and documented levels; therefore, there would be no cumulative 

impacts to the Cape Canaveral area. 

Past, present, and future activities at WSMR include providing critical testing for the nation’s nuclear bomb 

program, development of testing/training facilities and infrastructure, expansion of current programs, 

addition of new training assets and new testing initiatives, and support to training and test groups from 

Holloman Air Force Base and Fort Bliss.  

Refer to Section 34.19 of the WSMR EIS for a general discussion of cumulative impacts (U.S. Army, 2009). 

The construction activities needed to demolish buildings and remove or bury power lines within the 4 km 

radius landing zones are a one-time event, take place in a relatively small section of WSMR, and are 

relatively short in duration. Vegetation clearing and terrain grading would take place over a small (less than 

5 acre) portion of the WSSH landing zone before the first landing, followed by maintenance as required of 

the area between flights for the life of the program. No vegetation removal would take place at WSMR-649 

under this EA. 

The landing recovery operations are infrequent (1-2 times per year, spread out over the five landing sites). 

Standard operating procedures would be developed to ensure adherence to all Army, state, and federal 

regulations. Established WSMR coordinating and scheduling procedures would be utilized.  

When taken in conjunction with other current, planned, and reasonably foreseeable activities at WSMR, 

the impacts from the proposed action would result in insignificant cumulative impacts to the existing 

environment at WSMR and the surrounding area. 

The Starliner will only launch and land up to two times per year. Therefore, the cumulative impacts for the 

entire program, regardless of which landing site is used for any particular landing, would be insignificant. 
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 - Abbreviations and Acronyms 

AEGL   Acute Exposure Guideline Level 

ALOHA  Areal Locations of Hazardous Atmospheres 

AVCCC  Airbag Vent Cord Cable Cutters  

BHS   Base Heat Shield 

BLS   Backup Landing Site 

C3PF   Commercial Crew and Cargo Processing Facility  

CATEX  Categorical Exclusion  

CCAFS   Cape Canaveral Air Force Station 

CCDev   Commercial Crew Development 

CCTS   Commercial Crew Transportation System 

CDC   Centers for Disease Control and Prevention 

CEQ   Council on Environmental Quality 

CFR   Code of Federal Regulations 

CFT   Crewed Flight Test 

CM   Crew Module 

CRCC   Cox Range Control Center  

dB   Decibels 

DNL   Day-Night average sound Level  

DoD   Department of Defense 

DOT   Department of Transportation 

EA   Environmental Assessment 

EIAP      Environmental Impact Analysis Process  

EIS   Environmental Impact Statement 

EO   Executive Order 

EPA   Environmental Protection Agency 

FAA   Federal Aviation Administration 

FCR   Fire Cracked Rock 

FHS   Forward Heat Shield 
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FITF   Flight Test Integration Facility 

FONSI   Finding of No Significant Impact 

GHG   Greenhouse Gases 

HFC   Hydro-fluorocarbon  

INCRMP  Integrated Natural and Cultural Resources Management Plan 

IPaC   Information for Planning and Conservation  

IPED   Institute for Professional and Executive Development  

ISS   International Space Station 

km   kilometers 

KSC   Kennedy Space Center 

LAS   Launch Abort System 

LC    Launch Complex   

LOC   Level of Concern 

LRT   Landing Recovery Team 

mi   Miles 

MRoD   Modified Record of Decision 

MSDS   Material Safety Data Sheet 

NAAQS   National Ambient Air Quality Standards 

NASA   National Aeronautics and Space Administration 

NEAP   Natural Events Action Plan 

NEPA   National Environmental Policy Act 

NGA   National Geospatial Agency   

NIOSH   National Institute for Occupational Safety and Health 

NHPA   National Historic Preservation Act  

NMCRIS  New Mexico Cultural Resources Information System 

NMDGF  New Mexico Department of Game and Fish 

NMED   New Mexico Environmental Department 

NOAA   National Oceanic and Atmospheric Administration 

NPR   NASA Procedural Requirement  

NRHP   National Register of Historic Places 



DCC1-01290-01  4 June 2019 

70  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

NSI   NASA Standard Initiator 

ODS   Ozone Depleting Substance 

OFT   Orbital Flight Test 

OSHA   Occupational Safety and Health Administration 

PLS   Primary Landing Site 

PM   Particulate Matter 

POL   Petroleum, Oil and Lubricant 

RCRA   Resource Conservation and Recovery Act 

RoD   Record of Decision 

SLS   Space Launch System 

SM   Service Module 

SOP   Standard Operating Procedure 

TES   Threatened, Endangered, or Sensitive 

U.S.C.   United States Code 

USCB   United States Census Bureau 

USFWS  United States Fish and Wildlife Service 

UXO   Unexploded Ordnance 

WSMR   White Sands Missile Range 

WHSA   White Sands National Monument 

WSSH   White Sands Space Harbor 
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 - Typical Material Safety Data Sheets 

 

Below are the safety data sheets for the following hazardous materials in the Starliner spacecraft: 

 Perfluoropolyether Heat Transfer Fluid  
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 Propellants
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 Lithium Ion Battery 
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 Pyro Materials 
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 Ammonia 
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Below is the safety data sheet for the hazardous material in both the Starliner spacecraft and the 

Ground Cooling Unit. 

 DuPont Hydro-fluorocarbon (HFC) 134a 

 



DCC1-01290-01  4 June 2019 

148  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 



DCC1-01290-01  4 June 2019 

149  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 



DCC1-01290-01  4 June 2019 

150  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 



DCC1-01290-01  4 June 2019 

151  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 



DCC1-01290-01  4 June 2019 

152  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 



DCC1-01290-01  4 June 2019 

153  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 



DCC1-01290-01  4 June 2019 

154  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 



DCC1-01290-01  4 June 2019 

155  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 



DCC1-01290-01  4 June 2019 

156  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 



DCC1-01290-01  4 June 2019 

157  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

  



DCC1-01290-01  4 June 2019 

158  
Commercial Crew Transportation System (CCTS) Environmental Assessment for the Boeing Starliner Launch from Cape 

Canaveral Air Force Station and Landing and Recovery at the U.S. Army White Sands Missile Range 

 

 

Below is the safety data sheets for the hazardous materials in the Ground Cooling Units. 

 Ethylene Glycol
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 Airgas Halocarbon R404a 
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 - Dispersion Modeling of Hydrazine H4N2 Using Areal Locations 

of Hazardous Atmospheres (ALOHA) 

Introduction 

The proposed action involves the use of hydrazine (H4N2). Hydrazine is a colorless flammable liquid with 

an ammonia-like odor. The purpose of this dispersion modeling analysis is to provide predictive estimates 

of the potential impact of various individual release scenarios of the hydrazine.  

ALOHA is an atmospheric dispersion model available from the U.S. Environmental Protection Agency 

used to evaluate releases of hazardous chemical vapors and therefore was selected to model the hydrazine 

release scenarios. ALOHA generates estimates of the downwind dispersion of a chemical cloud based on 

the toxicological/physical characteristics of the released chemical, atmospheric conditions, and specific 

circumstances of the release. With the use of the ALOHA air dispersion model, it shows that a release of 

hydrazine will disperse out from a source in a predictive manner. 

Model Scenarios 

Three cases were evaluated and modeled. These are based on the release of the worst-case propellant left 

in the Starliner spacecraft after an ISS mission, under three different weather conditions for each. These 

three cases provided results that enveloped all possible combinations of weather conditions. These are 

referred to as Test Case 1- 3 and are detailed below. In all cases, the model shows the leaking hydrazine 

could cause a flammability hazard within approximately 150 yards downwind of the spacecraft; however, 

the concentrations are not high enough to allow for a detonation. Results for both the WSMR-649 and 

WSSH landing sites were generated. 

Hydrazine Release Cases 

Nominal Propellant: Represents the nominal end of mission case based on the propellant loading for the 

two test missions and a typical mission to the ISS. The Starliner spacecraft would land with no more than 

90 pounds of hydrazine remaining in its propellant tanks.  All cases assume a leak in the propellant system 

that is not isolatable, causing a leak of the entire 90 pounds. 

Test Case 1 - Daytime Landing, Low Cloud Cover and Wind speed 

  Note: the majority of Starliner landings are planned for these conditions. 

Test Case 2 - Nighttime Landing, Low Cloud Cover and Wind speed 

Test Case 3 - Anytime Landing, High Cloud Cover and Wind speed 

 

Model Results 

The ALOHA model output shows a toxic threat zone is an overhead view of the area where the ground-

level pollutant concentration is predicted to exceed the Level of Concern (LOC) at some time after a release 

begins. That is, for any point within the threat zone, ALOHA predicts that the LOC will be exceeded at 

some time after the release begins—typically, this happens shortly after the cloud of pollutant gas reaches 

that point. Not all points within the threat zone will exceed the LOC for the same length of time. ALOHA 

https://en.wikipedia.org/wiki/Ammonia
http://response.restoration.noaa.gov/oil-and-chemical-spills/chemical-spills/resources/levels-concern.html
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displays the corresponding threat zones in red, orange, and yellow, and overlays them on a single threat 

zone picture as shown in Figures C-1 though C-7. By default, the red zone represents the worst hazard. 

(NOAA 2013) 

AEGL 

The Acute Exposure Guideline Level (AEGL) is a guideline intended to describe the risk to humans 

resulting from once-in-a-lifetime, or rare, exposure to airborne chemicals. Acute exposures are defined as 

single, non-repetitive exposures for not more than 8 hours. The development of the AEGLs is a 

collaborative effort of the public and private sectors worldwide. The National Advisory Committee for the 

Development of Acute Exposure Guideline Levels for Hazardous Substances (AEGL Committee) is 

involved in developing these guidelines to help both national and local authorities, as well as private 

companies, deal with emergencies involving spills, or other catastrophic exposures.  

There three AEGL values are: 

AEGL-1: Discomfort, non-disabling. 

AEGL-2: Irreversible or other serious, long-lasting effects or impaired ability to escape. 

AEGL-3: Life-threatening effects or death 

(EPA 2013)(CDC NIOSH 2013) 
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Figure 7-1: WSMR-649 Test Case 1 - Daytime Landing, Low Cloud Cover and Wind Speed 
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Figure 7-2: WSMR-649 Test Case 2 - Nighttime Landing, Low Cloud Cover and Wind Speed 
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Figure 7-3: WSMR-649 Test Case 3 - Anytime Landing, High Cloud Cover and Wind Speed 
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Figure 7-4: WSSH Test Case 1 - Daytime Landing, Low Cloud Cover and Wind Speed 
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Figure 7-5: WSSH Test Case 2 - Nighttime Landing, Low Cloud Cover and Wind Speed 
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Figure 7-6: WSSH Test Case 3 - Anytime Landing, High Cloud Cover and Wind Speed 
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 - Sonic Boom Modeling Using PCBoom 

The sonic boom footprint was computed for the Starliner spacecraft using NASA-provided PCBoom6 

software. The model was run utilizing an approximation of a blunt spacecraft and with the Boeing provided 

trajectory information for each approach. The sonic boom is generated while the Starliner is traveling at 

supersonic speed during its decent to the landing site. 

The Starliner could approach the landing site from two directions, one approach from the southwest (entry 

from a descending node of the Starliner orbit) and one from the northwest (entry from an ascending node 

of the Starliner orbit). The trajectory selected for a particular landing will be based on several factors, 

including selecting a de-orbit that allows for one or more backup opportunities, time of day, and weather. 

Figure D-1 shows the descending node trajectory to WSMR-649. Figure D-2 shows the sonic boom 

footprint for this trajectory. 

Figure D-3 shows the ascending node trajectory to WSMR-649 Figure D-4 shows the sonic boom footprint 

for this trajectory. 

Figure D-5 shows the descending node trajectory to WSSH. Figure D-6 shows the sonic boom footprint for 

this trajectory. 

Figure D-7 shows the ascending node trajectory to WSSH. Figure D-8 shows the sonic boom footprint for 

this trajectory. 

The resulting sonic boom would have a CDNL= 24 dB (Annual CDNL)5 

The Mach 1 transition takes place at approximately 60,000 feet altitude above sea level. This transition is 

within 20 km of the center of the landing zone in all cases so takes place over WSMR.  

 

                                                      

5 Assumptions/References: 

1) 0.5 PSF boom, 2 booms/year. 

2) Boom would approximate an N-wave. 

3) Method based on -Galloway, W.J., Studies to Improve Environmental Assessments of Sonic Booms 

Produced During Air Combat Maneuvering, AFAMRL-TR-83-078, October, 1983 

4) CDNL 24 corresponds to a slightly higher DNL value according to: CHABA, Assessment of Community 

Noise response to High-Energy Impulsive Sounds, Report of Working Group 84, Committee on Hearing, 

Bioacoustics and Bio mechanics, Assembly of Behavioral and Social Sciences.  National Research Council, 

National Academy of Sciences, 1981 

5) Low frequency of events may or may not correlate well with long-term annoyance vs. DNL relationships. 
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Figure 7-7: WSMR-649 Descending Node Trajectory 
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Figure 7-8: WSMR-649 Descending Node Trajectory Sonic Boom Footprint 
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Figure 7-9: WSMR-649 Ascending Node Trajectory 
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Figure 7-10: WSMR-649 Ascending Node Trajectory Sonic Boom Footprint 

 

Figure 7-11: WSSH Descending Node Trajectory 
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Figure 7-12: WSSH Descending Node Trajectory Sonic Boom Footprint 
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Figure 7-13: WSSH Ascending Node Trajectory 
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Figure 7-14: WSSH Ascending Node Trajectory Sonic Boom Footprint 
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 - Natural Resource Survey Report 
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